THE 


AMERICAN NATURALIST, 


Au Hilusteated Hagazine 


OF 


NATURAL HISTORY. 


EDITED BY 
EDWARD D. COPE anp J. S. KINGSLEY, 


ASSISTED BY 


Dr. C. O. WHITMAN, Dr. C. E. Bessey, THOMAS WILSON, PRor. C. M. 
WEED, Pror. W. S. BAYLEY, Pror. E. A. ANDREWS. 


VOLUME XXVIL. 


PHILADELPHIA, U. S. A. 
THE EDWARDS & DOCKER Co., 
518 anp 520 MINOR STREET. 


: 
; 
= 
i 
& 
eye 
“4 
if 
ay. 
1893. 
5 
on 
\ 
& 
/ 


CONTENTS. 


LEADING ARTICLES: 


Gases in Living Plants, J. C. ARTHUR. 
Certain Shell Heaps of the St. John’s River, Florida (Illustrated). CLARENCE 

Legends of the Sumiro Accadians of Chaldea, ALICE BODINGTON.......0+0000+8 14, 105 
The Flight of Birds (Illustrated). J. LANCASTER 
Joint Formations Among the Invertebrata (Illustrated). BENJAMIN SHARP.... 
The Ancyclopoda, Chalicotherium and Artionyx (Illustrated) H. F. Osporn.. 118 
The Quantity of Human Life, J. Lawron WILLIAMS......... eacsccteseerecccscesse - 193 
The Titanotherium Beds (Illustrated). J. B. HATCHER.........+. 
An Organism Produced Sexually without Characteristics of the Mother (Illus- 

On the Classification of the Longipennes, R. W. SHUFELDT 
The Genealogy of Man (Illustrated). E. D. CopE 321 
The Probable Physiognomy of the Cretaceous Plant Tossdkia, C. MAcMIL- 

On the Relationships and Distribution of the North American Unionidae, with 

Notes on the West Coast Species, C. T. Simpson 353 
Recent Studies of Carnivorous Plants, J. G. SMITH .....ccesseseeesseeeeeees sees 413 
A New Theory of the Mechanical Evolution of the Metapodial Keels of Di- 

plarthra ([llustrated), J. L. 421 
Among the Cliff-Dwellers (Illustrated). C. L. WEBSTER. 
New Discoveries of Fossil Mammalia of Southern Patagonia, F, AMEGHINO.. 
Recent Researches upon the Succession * the Teeth in Mammals, H. F. Os- 

BORN: 
Symbiosis and Mutualism in Lichens, ROSCOE POUND. 
Evolution and Dichromatism in the Genus Megascops, E. M. HAsprouck...521, 
The Cinnamon Harvest-Spider and its Variations (Illustrated). C. M. WEED. 
Some Correlations in Ontogeny and Phylogeny in Brachiopoda (Illustrated). 

Notes on Mirine Laboratories of Europe (Illustrated). BAsHFoRD DEAN. 625, 
The Spore-Forming Species of the Genus Saccharomyces, J. C. BAY......+++0+ 
The Philosophy of Flower Seasons, H. L. CLARKE ceeccscosccscccees 
The Morphology of Root Tubercles of Leguminosae (Illustrated), ALBERT 

On the Structure of the Carapace in the Devonian Crustacean Rhinocaris ; and 

the Relation of the Genus to Mesothyra and the Phyllocardia (Illustra- 


| 
q 
“4 
| 
‘ 
q 
4 
3 
| 
} 
| 
3 
Ve 
re 4 
. 
| 
i 
j 
: 
\ 


iv The American Naturalist. [Vol. XXVII, 


General Physiology and its Relation to Morphology. C. O. WHITMAN........ 802 


Bacteriology in its General Relations, H. L. RUSSELL......ssccesceseeseeeenees 847, 1050 
A Case of Lateroversion of the Ophidian Heart (Illustrated). P. A. FisH. 860 
Phylogeny as an Acquired Characteristic (Illustrated), ALPHEUS HYATT...... 865 
The Eggs of Pityophis melanoleucus (Illustrated). J. P. MOORE......ccseeeeeee 878 
On the Genera of the Dipnoi Dipneumones, HOWARD AYRES......eceseeeeeeereee 919 
Animal Intelligence, JAS. WEIR, 933 
Notes on a Collection of Mollusks from North Western Louisiana, and Harri- 

Trenton and Somme Gravel Specimens Compared with the Ancient Quarry 

Refuse in America and Europe (Illustrated). H.C. MERCER.......... 962 
Notes on the Cochineal Insect, T. D. A. ees 1041 
The Color Variations of the Milk Snake (Illustrated). E. D. CopE............. 1066 


EDITORIALS.—The Antivivisectionists in Pennsylvania, 26; The Coming 
Peary Expedition, 26; Dates of Issue of the NATURALIST for 182, 
27; The Law of Priority in Nomenclature, 184; The Meeting of the 
Societies at Princeton, 185; The American Table at Naples, 186; The 
Geological Survey of Ulinois, 238; Reform in Orthography, 238; Mor- 
tality of the English Sparrow, 239; The American Entomological So- 
ciety, 239; Book Publication in America, 359; The Journal of Geol- 
ogy, 360; A Preserve for New Zealand, 360 ; The Geological Survey 
of Georgia, 450; The Exhibition of Monstrosities, 450; Game Protec- 
tion in New York, 451; The Sesquicentennial of the American Philo- 
sophical Society, 542; A Museum for Chicago, 886; Duplication of 
Names for Postoffices, 886; Bibliography of American Botany, 887; 
The Zoologists and the American Association, 887; Specimens in the 
Mails, 979; The Glacialists’ Magazine, 980; The Bureau of Ethnol- 
ogy, 980; The Pronunciation of Arkansas, 980; College and Univer- 
sity Periodicals, 1072; Appropriation for the Gypsy Moth Commission, 
1072; Dates of Issues of the NATURALIST for 1893, 1073. 

RECENT Books AND PAMPHLETs.—28, 137, 240, 361, 452, 544, 650, 724, 808, 

RECENT LITERATURE.—The Apodidae, 31; Darwin and After Darwin, 31; 
The Diseases of Personality, 33; Two Text-Books of Human Embry- 
ology, 140; Geological Survey of Texas, 1891, 142; Mineral Resour- 
ces of the United States, 1889 and 1890, 143 ; Memoirs of the National 
Academy of Sciences, Vol. V, 243; Brooks and Bruce on the Embry- 
ology of the Macrura, 243; Campbell’s Biology, 245; Correlation 
Papers of the U. S. Geol. Surv., Neocene, 246; Cary on the Evolution 
of Foot Structure, 248 ; Earle, on the Species of Coryphodontidae, 250; 
Lummis’ Woodland of the Southwest, 364; Macmillan’s Metasperma 
of the Minnesota Valley, 365; Ridgway, on the Anatomy of the Hum- 
ming-Birds and Swifts—A Rejoinder, 367; Beddard’s Animal Colora- 
tion, 371; A Summary Description of the Geology of Pennsylvania, 
Vols. I and II, 455; The Earth’s History, 456; Wright’s Light, 496; 

Evolution of the Colors of North American Land Birds, 547; Wright’s 

Man and the Glacial Period, 550 ; Some Recent Books on Bacteriology, 

554; Report on the Fish and Fisheries of the United States for 1888, 


1893] Contents. 


556; A Popular Botany, 653; Two Text-Books of Physiology, 654; 
Calltenwood on Mental Evolution,654; Hawks and Owls of the United 
States, 727; Fresh Water Algae and the Desmidieae of the United 
States, 727; Gasteropoda and Cephalopoda of the New Jersey Creta- 
ceous Marls, 728; Conquest of the Vegetable Worl’, 811 ; Report of the 
Minnesota Geological and Natural History Survey forthe Year,1891,811; 
The Vertebrate Paleontology of the Llano Estacado, 811; Weider- 
sheim’s Comparative Anatomy, 892; Mill’s Diatomaceae, 892; Ken- 
nel's Zoology, 893; Iowa Geological Survey, First Annual Report for 
1892, 985; Correlution Papers—The Newark System, 987; Spalding’s 
Guide to the Study of Common Plants, 988; Annual Report of the 
United States Geological Survey, 1889-90, 990; The Report-of the 
Death Valley Expedition, 990 ; Piersol’s Histology, 1077; First Annual 
Report for 1892, of the Iowa State Geological Survey, 1078 ; The Pale- 
ozoic Group of Georgia, 1078; The Mesozoic Echinodermata of the 
United States, 1079; The Flora of the Dakota Group, 1079; Fritsch’s 
Fauna of the Gaskohle of Bohemia............. 
GENERAL NoTEs.—Geography and Travels.—Alfrica, 253, 458, 730; America, 
255; Asia, 257, 461; Europe, 261, 730; Polar Regions, 268, 468; 
Australia, 260, 466 ; The Iowa State University Expedition to the West 
Indies and Florida Keys, 894; General Notes, 265......cecccssssrsereeense 464 
Geology and Paleontology—On the Formation of Oolite, 34; Geology of 
Northwestern Alabama, 34 ; The Mesosauria of South Africa, 35; Kan- 
sas Pterodactyls, 86; Paleozoic Formations of Southern Minnesota, 
144; The Genus Hybodus, 145 ; On some Dicynodont and Other Rep- 
tilian Remains from the Elgin Sandstone, 145; Cenozoic Insects, 146: 
Uplifts in the Sierras of California, 147; A New Pliocene Ruminant, 
147; A Remarkable Artiodactyle from the White River Epoch, 147 ; 
The White Clays of the Ohio Region, 148; Geology of Eastern Siberia, 
287; Geological Features of Arabia Petraea and Palestine, 267; Ver- 
tebrate Fauna of the Ordovician of Colorado, 268; The Loess in South- 
ern Russia, 269; Sources of the Texas Drift, 269; Currents of the 
North Atlantic, 875; Fins of Paleaspis americana, 375; New Reptiles 
from the Elgin Sandstone, 876; Fossil Reptiles from the Parana, 376; 
On the Systematic Position of the Genus Protogonodon, 377; Brown 
Coal and Lignite of Texas; Extinct Fauna of Mauritius, 379; The 
Western Lowland of Ecuador, 469; Devonian Fossils from Manitoba, 
469; Jura and Trias in Taylorville, California, 470; The Post-Lara- 
mie Beds of Middle Park, Colorado, 471; Marine Pliocene Beds of the 
Carolinas, 471; The Oneonta and Chemung Formations in Eastern 
Central New York, 558; Tertiary Insects from Colorado and Utah, 
558; A Supposed New Order of Gigantic Fossils from Nebraska, 559 ; 
Mammalia from the ‘ Pits of Gargas,’’ 560; The Norian Rocks of Can- 
ada, 656; The Caudal Fin of Ichthyosaurian Reptiles, 656; New Fos- 
sil Fishes from the Upper Lias, 647; Affinities of Ichthyornis, 657 ; 
Cretaceous Formations of Mexico, 657; On a New Musteline from the 
John Day Miocene, 658; The Mammals of the Deep River Beds, 659; 
Conditions of Erosion Beneath Deep Glaciers, 662 ; ‘The Moon’s Face, 


| 
te 
> 
qj 
F 
t 
| 
| 
| 
i 
i 
j 
4 


734; North America During Cambrian Time, 734; Lower Silurian 
Brichiopoda of Minnesota, 735; Recent Volcanic Eruptions in Cali- 
fornia, 818; Continental Problems, $16; Mineral Resources of the 
United States for 1891, 816; Notes on Upper Devonian Fishes from 
Canada, 817; The Diatomaceae of the Triassic (?) Sandstone of New 
Jersey, 817; Do Glaciers Excavate? 818; Plistocene Deposits of Rus- 
sia, 819; A New Plistocene Sabre-Tooth, 896; The Laurentian of the 
Ottawa District, 996; Relations of the Laurentian and Huronian Rocks 
North of Lake Huron, 996; The Carboniferous Glaciers of Central 
France, 997 ; Quicksilver Ore Deposits, 998; The Discovery of Mio- 
cene Amphisbaenians, 988; On Symmorium and the Position of the 
Cladodont Sharks, 999; Mud Avalanches in the Mustagh Mountains, 
1082; Cladodont Sharks of the Cleveland Shale, 1083; The Neocene 
Sierra Nevada, 1084; Geological News, 37, 149, 270, 471, 560, 662, 


Mineralogy and Petrography.—The Origin and Classification of Igneus Rocks, 


40; The Novaculites of Arkansas, 42; A New Occurrence of Ptiolite, 
43; Mineral Syntheses, 45, 277, 567; Landauer’s Blowpipe Analysis, 
46; The Rocks of the Thalhorn, 272; The New Jersey Eleolite-Sye- 
nite, 272; Mica Peridotite from Kentucky, 273 ; Rhyolites in Maryland 
and Penn., 273; The Nepheline and Lencite Rocks of Brazil, 274; 
Crystallographic Study of Diopsides, 275; Herderite from Hebron, 
Maine, 276; Methods and Instruments, 278; An Appendix to ‘‘ Gems 
of North America,” 278; Description of the New Rock Type, Mal- 
chite, 880; Petrography of Hokkaido, Japan, 880; Two Peculiar 
Rocks, from Siberia, 381; An Ottrelite Bearing Conglomerate in Ver- 
mont, 382; Lithophysae in the Rocche-Rosse, 382; The Composition 
of the Dune Sands of the Netherlands, 382; Quartz-Gabbro in Mary- 
land, 383; Minerals from the Diamond Fields of Brazil, 383 ; Optical 
Anomalies, 385; Isomorphism, 886; Etched Figures, 386; Micro- 
chemical Reaction. 387 ; Miscellaneous, 387 ; The Petrography of the 
Abukuma Plateau, Japan, 562; The Leucite-Tephrite of Hussak from 
New Jersey, 562; A Sodalite-Syenite from Montana, 563; The Anor- 
thosites of Canada, 564; The Melibocus ‘‘Massiv” and its Dyke Rocks, 
546; The Granites of Argentina, S. A., 565; New Edition of Rosen- 
busch’s Volume of Minerals, 567 ; Instruments, 567, 1093; Rock Sep- 
arations, 568; Anorthorites and Diabases from the Minnesota Shore of 
Lake Superior, 898; Volcanic Rocks of the Andes, 898; Basalts and 
Trachytes from Gough’s Island, 899 ; Origin of the Gneisses of Heidel- 
berg, 899; American Minerals, 91:1; Trachytes and Andesites of the 
Siebengebirge, 1008; Variolite Dyke in Ireland, 1003; Chemical Na- 
ture of Eruptive Rocks, 1003; Norites in the Eastern United States, 
1004; Ottrelite Conglomerate in Vermont, 1004; Chalcedony and 
other Silicious Spherulites, 1005; Danalite from Redruth, Cornwall, 
1005; Mirabilite Changed to Theradite, 1006 ; The Schists of South- 
ern Berkshire, Massachusetts, 1087; The Phonolytes of the Hegan, 
1087 ; The Rocks of a New Island off Pantelleria, 1088; Analy:es 
of American Minerals, 1090; North American Minerals, 1091; Phy- 


The American Naturalist. [Vol. XXVII, 


1084 


vi 
; 
oh 
a 


1893] 


Contents. 


sical Properties of Minerals, 1092; Petrographical News, 42, 274, 
1005, 1008; Mineralogical News, 43, 276, 384, 903, 1006; New Min- 
erals, 45, 566, 900; Miscellaneous, 387, 


‘Botany —A New Edition of Wolle’s Desmids, 47 ; Botanical Definitions, 47 ; 


Timely Words as to the Nomenclature Question, 48; Engler and 
Prantl’s Naturlichen Pflanzenfamilien, 49; An International Botanical 
‘Congress, 279; North American Fungi, Century, XXIX, 474; New 
York Fungi, 474; Seymour and Earle’s Economic Fungi, 475; Hal- 
sted’s Weed-Seeds, 475 ; Morong’s Naiadaceae, 475 ; Canadian Mosses 
and Lichens, 476; Cacoma nitens, 569; Our Naids, 569; Hough’s 
American Woods, 570; Allen’s Characeae of America, 570; The 
Plants of the Bahamas, Jamaica, and Grand Cayman, 664; The Sapro- 
legniaceae of the United States, 665; The Coming Botanical Meetings 
at Madison, 738 ; Freshwater Algae, 739; Check-List of New North 
American Plants, 821; Shall we Decapitalize Specific Names? 821; 
The Use of Personal Names in Designating Species, 822; Botany at 
the Madison Meetings, 823; Kuntze’s Revisio Generum Plantarum, 


Zoology.—Locomotion of Limpets, 51 ; Sanlens Studies, 51; Skeleton aa 


Teeth of the Australian Dugong, 51; On the Cephalohumeral Muscle 
and the So-Called Clavicle of Carnivora, 52 ; A New Synaptomys from 
New Jersey, 53; A New Evotomys from Southern New Jersey, 54; 
The Cercaria Stage of Amphistomum, 151; Fecundation of the Eggs of 
Clinus argentatus,. 151; Preliminary Descriptions of New Fishes of the 
Northwest, 151; The Larynx of Batrachia, 154; The Kidney of Am- 
phiuma, 154; On a New Spade-Foot from Texas, 155; The Pedal 
Skeleton ofthe Dorking Fow1,156; Allen’s Faunal Areas of North Amer- 
ica, 282; The Madagascar Fauna, 282; The Nephridia of Amphioxus, 
283; The Position of the Marsipobranchs, 284; Degeneration of the 
Clitoris, 284; The German Zoological Society, 388; Eyes of Polychae- 
tes, 389; Arachnida, 389; The Fishes of the Pacific Coast of America 
North of Cerros Islands, 390; Onthe Mechanical Genesis of the Scales 
of Fishes, 891; Systematic Position of the Kiwi, 392; Mammals from 
the Galapagos Islands, 394; The New England Species of Balanoglos- 
sus, 477; Marsipobranchs, 477; Lateral Line of Siluroids, 477; Pro- 
dromus of a New System of the Non-venomous Snakes, 477; A Medusa 
from Lake Tanganyika, 571; The Air-Bladder and Weberian Ossicles 
in the Siluroid Fishes, 571; Age Modifications 6f the Mucous Lining 
of the Stomach of Ruminants, 572; A Deformity Inherited, 667; Pre- 
liminary Note on the Relationship of the Species Usually United under 
the Generic Name Sebastodes, 668 ; Batrachians of British India, 671; 
Washington and British Columbia Ornithology, 671; Notes on the 
Classification of the Cryptodira, 672; Two New Species of North 
American Testudinata, 675; Zoology of the Lower Saskatchewan River, 
741; Classification of the Actiniae, 829; Maioid Crabs in the National 
Museum, 830; A New Lancelet 830; Descriptions of Four New Ro- 
dents from California, 831; How Young Flickers are Fed, 1014; For- 
syth Major and Rése on the Theory of Dental Evolution, 1014; Effects 


1008 


279 


fc 
vii 
- q 
q 
2 
|| 
¥ 
{ 
> 
| 
| as 
i 
|). 
. 


of Temp2rature on the Coloring of Lepidoptera, 1016; Fish Acclimati- 
zation on the Pacific Coast, 1017; The Molluscs of the Water Mains of 
Paris, 1094; The Orthopterous Insects of the Galapagos Islands, 1094; 
An Axillary Pocket in Certain Chameleons, 1094; Origin of the Hu- 
man Face, 1095; The Ground Squirrels of the Mississipi Valley, 1095 ; 
Zoological: News, 56,285, 484, 573, 671, 741, 837 
Embryology.—Gastrulation of Aurelia, 57; Cleavage in deguoria forskalea, 
58; Experimental Embryology, 158 ; Studies in Insect Embryology, 
160; The Star-Fish Larva, 288 ; Germ. -layers of Amphioxus, 288 ; Epi- 
genesis, 289; Form and Chemical Composition, 290; Echinoderm 
Eggs, 395; Electricity and Cleavage, 396; Membranes of the Sea- 
Urchin Egg, 397; Experiments on Cleavage, 888; Germ-Layers of 
Vertebrates, 485 ; The Mintle of Ascidians, 486; ‘The Sea-Urchin Egg, 
743; A Contribution to Insect Embryology, 745 ; Frog Eggs Under 
Pressure, 1097; Embryology of Chiton, 1098; Lithium Monsters, 

1099; Mechanics of 
Entomology.—The Pupa of Argyramoeba oedipus, 60; Horn-Fly in Canada 
and Texas, 63; The Wheat Frit-Fly, 64; On a Small Collection of 
Coleoptera from the Hizh Mountains of British Columbia, 164; A 
Peculiar Seed Like Case-Worm from the Grand Cajion, 166, 402; The 
Pear-Tree Psylla, 298; Notes on Ohio and other Phalangiidae, 294; 
Gall-Producing Insects, 296; Recent Publications, 296, 1106 ; Termi- 
tophilous Insects, 400 ; Notes on the Mouth Parts and Thorax of In- 
sects and Chilopods, 400; The Woolly Alder Aphis, 402; The Pupar- 
ium of Blepharipeza, 402; North American Cormetidae, 574; An 
American Species of Sabacon, 574; Puparium of Jurinia, 576; Spiders 
Collected in New Mexico and Arizona, 679; Lepidopterous Gall on 
Bigelovia, 680); North American Locusts, 681; ‘lhe Work of the 
Gypsy Moth Commission (Illustrated), 750; Two Twig Galls on Pofu- 
lus fremontet, 904; A Wooly Leaf-Gail on Oak near Grand Cajfion, 
905; A Hymenopterous Gall on the Creosote Bush, 905; The Andro- 
chonia of Lepidoptera, 1018; Fleshy Cecidomyiid Twig-Gall on dév7- 
plex canescens, 1021; Trichodactylus in California, 1021; Lycaenid 
Larva on Atriplex, 1104; Honey Adulterations, 1105; North Ameri- 
Microscopy.—The Solution of the Dust Problem in Microscopy (Illustrated), 
405; Cooling Paraffine, 407; A Method of Injecting the Blood-Vessels 
of Birds, 583; Method of Preparing Molluscan 
Psychology.—Notes on Habits of European Birds, 65; A Nest- Building Frog, 
67 ; Horse ‘‘Human Nature,” 68; Vision in a Young Girl Six Years 
of Age, Operated upon for Double Congenital Cataract, 171; The 
Sense of Taste in a Sea-Anemone, 298; Feeding of Snakes. neueee steers 
Archeology and Ethnology.—Legendary Evolution of the Navajo Indians, 69 ; 
Area and Population of European Countries, 173 ; A Measure of Civil- 
ization, 174; International Congress of Americanists, 300, 579, 755, 

838; Language Versus Anatomy in area as_ Human Races, 581 ; 
The Nephrite of New Zew Zealand, 582; The Exposicion Historico- 
Americano, 838, 907; The Explorations in the Delaware Valley, 1023; 
The International —_ of Pre-Historic Archeology and Anthro- 


PROCEEDINGS OF SCIENTIFIC SOCIETIES, 80, 176, 306, 409, 488, 585, 682, 


SciENTIFIC News, 82, 191, 410, 489, 592, 683, 764, 844, 917, 1038............ 


The American Naturalist. [Vol. XXVII, 


1096 


1100 


1024 
85 


1108 
1115 


eee 
298 
: 


Index. 


INDEX. 


CANTHODES semistriatus.... 
ACCIPHEF 
Acmeceops proteus Kirby...... 
Acquired Character 

Acquired Characteristic...... 

Acrodus 

Actiniae, Classification of........... 

Acutomentum E, & E 

Adelonycteris 

ZEsculus hippocastanum L 

Affinities of Ichthyornis 

African Travel, notes of 

Agassiz Scientific Society of Oregon 

Agathaumas, plaster cast of......... 

Agelacrinitidae 

Age Modifications of the mucous 
Lining of the Stomach of 

Agrimonia mollis....... 

Agrimonia striata 

Agosia falcata 

Agosia shuswap 

Air-Bladder and Weberian Ossicles 
in the Siluroid Fishes........... 

Alabama Geological Survey 

Algae (Fresh Water) 

Algae and Desmids (Fresh Water) 
of the U. S., Stokes’ 

Alpheus 

Amara remotestriata Dej 

Ameghino, F,, New Discoveries 
of Fossil Mammalia in South- 
ern Patagonia 

American Entomological Society... 

American Geological Society, Fifth 
Annual 

American Minerals... 

American Morphological Society... 

American Psychological Associa- 
TION 

American Society of Naturalists... 

American Woods, Houghs 

Amnicola lutetiana 

Among the Cliff-Dwellers, C. L. 
Webster....... 

Amphibolips confluentus Harr...... 

Amphibolips ilicifoliae Bass......... 

Amphibolips iams O. 

Amphisbaenians, Miocene........ 


Amphistomum subclavatum .... 
Amphizoa 


Analysis of American Minerals... 

Analysis of Black Soil.. 

Anchitherium equinum 

Auctospina E. & B 

Ancylopoda, 

Ancylopoda, Chalicotherium and 
Artionyx, H. F. Osborn........ 

Andricus cornigerus O. S 


Animal Coloration, Beddard’s...... 
Animal Intelligence, oo. Weir, Jr. 
Anomite 
Anorthosites of Canada. fre 
Anorthosites and Diabases “from 
the Minnesota Shore of Lake 
Antarctic Continent 
Antivivisectionists in Pennsylvania. 
Authonomus musculus 
Aphis persicoe-niger 
Aphodius congregatus Mann 
Aphodius granarius Linn 
Aphodius ursinus 
Apodidae, 
Appendicularia mossii........ 
Apus 
Aquatic Invertebrate Fauna “of 
Wyoming and Montana 
| Arachinda...... 
Valid €COCENICR 
Archeology 69, 173, 300, 579, 755 
| 838, 907, 
| Archean News....... 149 
Arctocephalus 
; Area and Population of. European 
Argyramoeba oedipus Fab 
Arkansaw or Arkansas.. 
Arthur, J. C., Gases in n Living 


Artiodactyle from the White River 
Epoch, description of, E. D. 
COPC 


118 
289 


Androchonia of Lepidoptera.. 1014: 1018 


1893,] ix 
i = 
65 296 
166 | § 1007 
191 1090 
865 | 1008 a 
662 | 661 
829 | 670 
669 | 118 
586 
657 | 
254 | 
685 of i 
593 933 
37 736 
1093 
563 
1112 
1112 898 
154 26 
64 
571 578 
192 166 
739 165 
165 
727 31 1s 
243 51 : 
164 800 
4 
1096 
439 267 ee 
239 389 
271 
175 
901 1023 
807 270 
394 
186 
306 173 
570 60 
1094 | 980 
435 1 
289 | 
289 | 
998 | 118 ae 
| 


x 


[XXVII 
Artionyx g 131 {| Belonostomus sweetii.,....... 150 
486 | Bembidium incertum Mots......... 164 
Asia Minor, exploration of........ 463 | Beryl....... Meeenensesectacesigreutcotees 384 
Aspidium 183 Bessey, C. E., Botanical Nomen- 
Association of American Anato- 47 
308 | Bessey, C. E., Botany. at the Mad- 
Astraspis desideratum.......... 268 | ison Meeting 823 
Asymmetron 830 | Bessey, C. E., Allen’s Characexe 
Atalapha 394 | of 570 
Atriplex 1021 | Bessey, C. E., Review of 
Australian Society forthe Adwanes- | How to know Wild Flowers... 653 
MENCOP SCIENCE. 683 | Bessey, C. E. Hough’s American 
Australia, exploration in........... 466 Woods... 570 
Avian fauna of Post-pliocene beds Bessey, C. E. 
OLAOUCENMANds.cceessneessesoeees 150 | rey’s Saprolegniacez of the 
ae Pocket in certain Chame- | United States...... 664 
~~ H., On the Genera of the | Bessey, C. E., Review of MacMil- ” 
Dipnoi Dipneumones............ 919 | lan’s Metasperma of the Min- 
Bessey, C. E., Review of Spald- 
Bacteriolozy in its General | Bessey, C. E., Richard’s Develop- 
Relations, A, L. Russell | ment of Caeoma nitens......... 569 
847 1050 | Bessey, C. E., Shall we decapi- 
Baden, Geological History of...... 1089 talize specific names ?........... 821 
Baddeleyite 566 Bessey, C. E., Use of Personal 
Bailey, L. H., What isan Acquired ___names in desiginating species. 822 
191 | Bibliography of American Botany.. 887 
Balanoglossus kowalevskii peers is 477 | Bigelow, R. P., Review of Haek- 
Balanoglossus, the New England er’s Cleavage in Aequoria for- 
Banks, N., Notes on the Mouth- (O40 
parts and Thorax of Insects Biological Expedition of the Iowa 
and Chilopods....... ..ssscessee+ 400 State University to the West 
Baram River and Mt, Dulit, Bor- Indies and the Florida Keys... 894 
neo, exploration Of........s0. 732 | Biological Station at Plén............ 317 
Basalts and ‘T'rachytes from Gough’s Biology, Campbell’s....ccssccs0esnes0. 245 
899 | Bird Bones (Neocene).......0 737 
Batrachians of. British India......... 671 | Birds, Mexican ..........00. 742 
Batrachian 287 Birds of 1096 
Batrachia from Texas............ ws. 672 | Birds of Paradise and the Bower- 
Baur, G., Descriptions of Testudi- 764 
Baur, G., The Discovery of Mio- Black Sea, hydrographical explor- 
cene Amphisbenians..... 998 | ation 262 
Baur, G., Notes on American Box | Blarina parva Say... ..sccccccccsses 573 
INES 677 | Blastomeryx antilopinus............. 662 
tion of the Cryptodira........ ... 672 | Blowpipe Analysis, Landauer’ Se 46 
Bay, J.C., Spore-forming species Blueite 566. 
of the genus Saccharomyces... 685 | Bodington, A., Legends of the 
Bay of Fundy Coast during the Sumiro-Accadians of Chaldea. 
Glacial . 1086 14, 105. Errata, 410 
Beecher, C. E., Some Correlations Bolivina stirgillatasscscssccs000.%0000 . 561 
in the Ontogeny and Phylo- Book Publication in America....... 359 
geny of the Brachiopoda...... 690 | Borneo; travels ins 732. 


The American Naturalist. 


1893.] 


Boston Society Natural History, 81 


181, 313, 409, 488, 585, 682, 
Botanical Club, Proceedings of, at 
Madison, Aug., 
Botanical Definitions... 
Botanical Meeting at Madison...... 
Botanical 
Botany, 47, 279, 474, 569, 664, 738, 
Botany at the Madison Meetings, 
Boulders of silicious limestone...... 
Boveri, The Organism produced 
sexually, without characteris- 
ties Of the mother: 
Box Tortoises, descriptions of. G. 
Brachiopoda of Minnesota Lower 
Silurian...... 
Brazilite...... 45, 
Bristol, C. L. Restoration of Osmic 
Brook, G.. 
Brooks and Bruce 0 on n the Embryol- 
ogy of the Macroura....... ...+ 
Brown Coal and Lignite of Texas, 
Buto COMpactilis; 
Bulima trigona....... 
Buprestis lauta Lec........ 
Bureau of 
Burma to Assam, road from.......+ 
Burrows of Rodents 
Byrrhus cyclopborus Kirby.......... 
Byrrhus kirbyi Lec...... 
Rong 
CACOMA 
Calcium carbonate crystal..... 
Calyptrate 
Canis 
Cape Town University. 
Carabus oregonensis Lec............. 
Carapace in the Devonian Crusta- 
cean Rhinocaris. J. M. Clarke 
Carboniferous Glaciers of Central 
Carnivorous Plants......... 
Carrington, Di. Bi 
Case-worm from the Grand Cajion, 
description 
Caucasus, Travels 
Caudal Fin of Ichthyosaurian Rep- 
Cecidomyia 
Cecidomyia caryocola O. S.......... 


Index. 


651 
1021 | 


Cecidomyia holotricha O. S.......... 273 
Cecidomyia persicoides O. S....... 2a 
Cecidomyia tubicola O. S............ 273 
Cecropia cocoons.. 184 
Cenozoic Insects......... 146 
Cenozoic news, 38, 15 50, ‘O71, “473, 
561, 663, 737, 1002, 1085 
Cephalo-humeral muscles and the 
so-called Clavicle of Carniv- 

Cercaria Stage of Amphistomum.... 151 
Chalcedony and other Silicious 

lS, 228 
Chameleon isabellinus ......... 200 
Chameleon 1095 
Champia 279 
Characeae of America, Allen’s..... 570 
Check-List of New North Ameri- 

can Plants...... 821 
673 
673 
Chelydroidea.......... 673 
Chionoecetes 830 
Chiton marmoratus........ 1098 
Chiton 1098 
Cinnamon Harvest Spider and its 

Varieties. C. M. Weed......... 534 
Cladodont 1083 
Cladodus keppleri............4. 1083 
Clarke, H. L. Philosophy of 

Flower 769 
Clarke, J. M. On the structure of 

the Carapace in the Devonian 

Crustacean Rhinocaris; and 

the Relation of the genus to 

Mesothyma and the Phyllocar- 

Clark’s Mesozoic Echinodermata of 

the United States..............00 1079 
Cleavage in Aequoria 

68 
Cleavage, Lock’s experiments on... 398 
Clidastes velox.......0+ . 1985 
400 
Clupea 56 
Clymnella 1096 

| Coccinella transversoguttata Fabr.. 165 
| Cockerell, T. D. A. Notes on the 

Cochineal Insets. 1041 

| Coelocerus grandis 830 


xi 
1113 
913 
47 
738 
279 
821 
828 
44 
999 
677 
735 
1007 
175 
917 
243 
379 
156 
156 
156 
561 
165 
980 
465 
559 
165 
135 | 
616 
569 
276 
411 
578 = 
660 
560 
317 
164 
793 
413 
490 
166 
261 = 
273 


xii The American Naturalist. 


Cole, A. H., Solution of the Dust 
Problem in Microscopy...... 

Coleoptera from High ‘Mountains of 
British Columbia 

Coloceras globatum 

Color Variation, of the Milk Snake 
E. D. Cope... 

Comparative Anatomy, 

Cone-in-Cone Structure 

Congress Auxiliary of the World’s 
Columbian Exposition of 1893. 

Congress of Evolutionists 

Conklin, E. G., Methods of pre- 
paring Molluscan Ova 

Conquest of the Vegetable World, 

Continental Problems. 

Conway, W. M., expedition of... 

Cooke, M. C..... 

Cookeite ......... 

Cope, E. 

Cope, E. D., Color Variations of 
the Milk Snake 

Cope, E. D., Description of Spea 
laticeps Cope 

Cope, E. D., Fossil Reptiles from 
the Parana... 

Cope, E. D., The Genealogy of 
Man.. 

Cope, E. D., New Plistocene 
Sabre- Tooth 

Cope. E. D., On Symmorium, and 
the Position of the Cladodont 

Cope, E. D., Prodomus of a new 
system of the non-venomous 
Snakes.. 

Cope, E. D,, ‘Review. of ‘Beddard’s 
Animal Coloration 

Cope, E. D.. Review of Calder- 
wood’s Mental Evolution 

Cope, E. D., Review of Cary’s 
Study in Foot Structure 

Cope, E. D., Review of The 
Death Valley Expedition 

Cope, E. D., Review of Earle’s 
Species of Coryphodontidae... 

Cope, E. D., Review of Fritsch’s 
Gaskhole of Bohemia 

Cope, E. D., Review of For-yth 
Majorand Rése onthe Theory 
of Dental Evolution 

Cope. E. D., Review of Keeler’s 
Evolution of the North Amer- 
ican Land Birds........... 

Cope, E. D., Review of Wright’s 
Man and the Glacial Period... 

Cope E. D., Remarkable Artio- 


dactyle from the White River 
| Cope, E. D., Vertebrate Paleontol- 


ogy ‘of the Llano Estacado 


2 | Corning, Dr. H. K.. 
| Correlation Papers the 


Geol. Surv. 


| Correlations of Ontogeny and Phy- 


logeny in the Brachiopoda, C. 
Corvus 


| Coryphodontidae, Earle’s species 


Cosmetidae, North American ...... 
Crassidulus 
Cretaceous Formations of Mexico.. 
Plants 


5 | Cretaceous strata on Staten Telend.. 
| Crommelin, Dr., Jan Pieter van 


Wickevoort....... 
Crustaceans from the fadion Arch- 
ADE 


| Cryptodira, classification ‘of, G: 


5 Crystalline Schists 


Crystallization, experiments on 


| Cuprocassiterite 


Currents of the North Atlantic 
Cyclus scottii 

Cyclopidius incisivus.......... 
Cynodesmus thooides 


AHOMEY, coquest 
Daimonelix 
Danais archippus.......- 

Danalite from Redruth, Cornwall... 

Darwin and after Darwin, Ro- 

Dates of issue of Naturalist for 1892 

Datholite 

Davii, J. W.. 

Dean, B., Mates on the Marine 
Biological Laboratories of 

Death Valley Expedition 

Decapods from the Indian Archi- 
pelago... 

DeCandolle, Alphonse Louis Pierre 

Deformity Inherited 

Degeneration of the Chitons......... 

Dendrohyrax 

Dendromys nigrifrons........ 

Denay, Dr. 

Dental Evolution 

Dermatemydidae..... 

Dermochelyidae 


[XXVII, 


405 147 
a 16 811 
87 844 
106 546 
, 892 
900 | 599 
66 
1028 
1035 | 250 
: | 574 
ne 1026 | 280 
39 
811 657 
336 
46 737 
17 
3 901 411 
1038 | 
742 
1066 
15, 
1007 
321 
TOOL 
896 660 
999 
| 559 
| 1018 
: 47 | 1005 
31 
27 
1091 
654 | 
248 
697 
| 
742 
| 592 
| 667 
1014 283 
56 
| 56 
917 
1014 
673 
550 | 


1893,] 


Desmatippus crenidens. 
Detection of Minerals......... 
Development of the vertebrae and 
the myotomic coelum in An- 
guis and Tropidnotus............ 
Devonian Fossils from Manitoba... 
Devonian Plants 
Diamond in Meteoric Iron 
Diapheromera 
Diatomaceae, see 
Diatomaceae of the Triassic (?) 
Sandstone of New Jersey...... 
Dichromatism....... 
Dicrauura vinula 
Dictyorhabdus priscus.......... 
Dicynodont Kemains from the 
Elgin Sandstone 
Dinichthys intermedius 
Dinobastis serus 
Dinornis queenslandiae. 
Diplodus problematicus.............. 
Diptera brasiliana...... hain 
Disastrophus cuscutaeformis O. S.. 
Disastrophus nebulosus 
Discites hibernicus, 
Diseases of Personality, Ribot’s.... 
Dreissenia 
Dreissenia paradoxa. eee 
Dreissenia 
Drift in Texas, sources of............ 
Dugong, skeleton and teeth of an 
Australian 
Dumortierite 
Dune Sands in the Netherlands, 
composition of. 
Duplication of Names of Post-offices 
Dust Problem in Microscopy, A. 
Ole 


ARLE, C., On the systematic 
position of Protogonodon 
Earth’s History, Roberi’s 

Echinoderm 
Echinoderms of the Eocene 
Echinus microtuberculatus 226, 228 
Ecuador, Western Lowlands of.... 
Ecuadorian Andes, Travels in.. 
Editorials 26, 134, 238, 359, 450, 
Edwards, A. M., Diatomaceae of 
the Triassic (?) Sandstone of 
New 
Effects of. Temperature on the Col- 


oring of 1016 
Eichornia 1113 


Eigenmann, C. & R., Preliminary 


2 | Embryology, Hertwig’s. 


descriptions of New Fishes 
from the Northwest 
Eigenmann, C. H. and C, H. Bee- 
son, Preliminary note on the 
Relationship of the Species 
usually United under the Gen- 
eric Name 
Eighth International Congress of 
Americanists, 
Eggs cf Pityophis melanoleucus, 
Elaps fulvus........... 
Electricity and 


| Elephas meridionalis......... 
| Elginia mirabilis 


Embryology 57, 158, 288, 395, 


Embryology ‘of 


| Embryology of the Macrura 


| Engadine Lakes, origin of........+ 
| Entomology 60, 164, 293, 400, 


| Entomological Bulletins...... ....... 


Entomological Notes 64 
Entomological Study....... 


| Eolite syenite from New Jersey... 
| 
| Equus, 


Byacta 
Eriptychus americanus, 


2 | Erosion beneath Deep Glaciers 
| Eruptive Rocks, chemical nature of 


Erysiphe graminis., 
Etched 
Ethnology 69, 173, 300, 579, 755, 
838 
Budamns 
Eulalie lobulata.............. 
Ennomos autumnaria 
Eunctosaurus africanus 
Euphorbia pholyphylla.......... 
Euphorbia 
Evolution and Dichromatism of the 
Genus Megascops, E. M. Has- 
brouck 
Evolution of Foot Structure, Cary’s 
Evolution of the North American 
Land Birds, Keeler...... 
Evolution of Teeth in Mammalia 
in its bearing up the Problem 
Of 
Evotomys gapperi rhoadsii.......... 


54 


an, 

660 | 
387 | 151 a 
285 | 
469 | 

1084 | 668 
1009 | 
1133 | 755 
892 | 
| 878 
817 | 1115 

638 286 

170 396 
376 
145 | 
270 | 1097 
897 1098 

: 

213 
B78 | Enchodus 737 
239 1086 Se 

736 1104 
33 1106 
1094 199 681 
1094 170 oe 

1094 272 ee 
269 289 ay 
812 

51 39 

1006 1096 

268 

1003 
88 1003 
474 
405 821 
| 386 3 

| 907 

377 | 384 = 
456 | 1018 ae 
395 | 1096 
478 | 1016 Be 

38 

743 | 280 = 
467 | 280 | sae 
255 | | 
1072 | 638 = 
817 | 547 ae 
586 
| = 


xiv The American Naturalist [XXVII 


Explorations in the Delaware Val- 
1023 


| 


Explorations in the Amazon Basin 1115 | 


Exposicion Historico Americano, 
Madrid Spain, 1892........ 840 907 


Extreme Case of Parisitism, R. 


AD US 588 
Gall ona Creosote Bush, de- 


| Gall (Lepidopterous) on Bigelovia. 680 


| Gall on an Oak near Grand Cajion, 
Experimental Embryology........... 158 | 


905 
| Galls on Populus fremontii, descrip- 
HONS 904 
Gall-producing 296 
| Game Protection in New York..... 451 
277 
Gases in Living Plants, J. C. 
1 
Garenganze, Travels in............... 253 


AN’ dentition. 821 
F Faunal Areas of North Amer- 

Fauna (extinct) of Mauritius........ 379 
Fecundation of the Eggs of Chinus 

AFZENLALUS 151 
Felis atrox 897 
Fertilization of the Reptilian egg... 285 
Finger Lakes of New York,........ 1085 
Fins of Palaeaspis americana....... 875 
Fish Acclimatization on the Pacific 

1017 
Fishes 741 


Fishes te from the Upper 


Lia: 
Fishes e the Pacific Coast of 
America north of the Cerros 


Fish fauna of the Permian of 


Fish and Fisheries of the U. S. for 


556 


Fish, P. A., A Case of Laterover- 


sion of the Ophidian Heart... 860 — 


HOW 160 ses 1014 
Flight of Birds, J. Lancaster........ 20 


Gasteropoda and Cephalopoda ‘of 
the New Jersey Cretaceous 
Marls, Whitfield’s 

Gastrulation of Aurelia 

Geikia elginensis............ 

Geissolepis... 

Gems of North America, ‘appendix 


Genealogy of Man, E. D. Cope... 321 
Genera of Dipnoi Dipneumones, 


Geography, a Chair of... 314 

| Geography and Travels 253, 458, 
730 894 
Geological 1031 
| Geological Features of Arabia Pet- 

raea and Palestine............0 267 
Geological Society of France....... 1040 
Geological Survey of Illinois......... 238 

| Geological Survey of Georgia....... 450 
Geological News 37, 149, 270, 471, 

662, 736, ... 1001 1°84 

Geology of Eastern Siberia........... 267 


Forest Flora of New South Wales. 1039 | 
Geology of Northeastern Alabama,. 34 


Form of organic structure depend- 


ant on Chemical Composition. 290 | 
| Geology and Paleontology 34, 144, 


Forsyth Major and Rése on the 
Theory of Dental Evolution... 1014 


Fossil Bones, relative age of......... 149 
Fossil Plants from Kootanie.......+. 1085 
Fossil Plants from Texas... eee 1085 
Fourchite Boulder 275 
Foxes in Staten Island.........seeee. 1108 
Frit:ch’s Fauna of the Gaskohle of 

Frog’s Eggs under Pressure......... 1097 
1090 
Fungi (Economic) Seymour and 

Fungi of New York.....,....6 474 


Fungi (North 474 


Geology of Northern Africa.......... 471 
267, 375, 469, 558, 656, 734, 


ese 996 1082 
Geology of Pennsylvania, summary 
deScription 455 
German Zoological Society.......... 388 
Germ-layers of Amphioxus, Lwoff's 288 
| Germ-layers of Vertebrates........... 485 
Glacialists’ 980 
Glaciers excavate 817 
Glaciers of New South Zealand.... 260 
scx 37 
1009 
Gneisses of Heidelberg, origin of.. 889 
Gonioctena arctica 166 
1093 
Gonodactylus chiragra 243 


728 
70 

576 

657 

BOO 


Index 


1893.] xy 
Gordonia duMiana:..s.scccccssssasccese. 976 | at Arrochar, Staten Island..... 1110 
Gordonia 376 | Homfray, D......... 917 
Gordonia juddiana...... 3876 | Honey adulterations.......... 1105 
Gordonia traquairii,...:.....0c.s0seee0 376 | Hoplocepalus suboccipitalis.......... 56 
Grahamitesin 561 | Horn-fly in Canada and Texas........ 63 
Granite, formation Of........-ccccccsrs 270 | Horse, benevolence in a...........06 68 
Granites of Argentina, S. A......... 565 | Human Embryology, Minot’s....... 140 
Granitic rocks...... Mecesduacwarivncsecisss 472 | Humming-Birds and Swifts, R. W. 
Grapholita interstinctana... 578 | Humphrey, J. E....... Reiascseduausewias 412 
Graptemys 675 | Hyaena 561 
Richard. 411 | Hyaena 500 
44 | Hyaena 39) 
Ground Squirrels of the Mississippi | Hyastenus caribbeus...... aes eeceseees 830 
1095 | Hyatt, A., Phylogeny of an Ac- 
Growth of the Rattle of the Rattle- | quired Characteristic............ 865 
Gypsy Moth Commission, C. M. | Hymenocaris veimicauda............ 799 
Gypsy Moth, extermination 1072 
BELA. travels 458 
ABITS of certain European Ice-age S62 
100) Igneous Rocks, origin and 
Haematobia serrata..........06 63 Classification Of - 40 
Magen, 170 Ihering, Dr. H. von........... 
1006 | Incolaria securiformis 662 
Halitherium schinzii.............006 . 51 |, Indiana Academy of Science........ 187 
Harpalus innocuus 164 | Iniopsis caucasicus......... 663 
Hasbrouck, E. M., Evolution and | Inoceramus problematicus............ 658 
Dichromatism in the genus | Insect Embryology, Wheeler’s...... 745 
Mea 521 638 Insect Embryology, Henking’s 
Hatcher, J. B., Titanotherium Beds 204 GUNES 160 
Hautken, M. G18 Insects 681 
ID) PUMICE. 275 | Insects injurious to Cranberries...... 578 
Hawks and Owls of the U. S., | Insects (injurious) of Kansas........ 297 
727 Insects (injurious) in Oklahoma.... 65 
Heat Conductivity of Uniazial | Insects of Southern Alaska.......... 294 
1093 | Instruments............ 567 
Heleopelta........ Detnercsnevedsccenseans 150 | International Botanical Congress... 279 
Helvite....... . 1006 International Congress of Ameri- 
Hematite in Tertiary formations... 561 | International Congress of Archeol- 
Hemichordas...cccccscssessesccosscocess 671 | ogy and Ethnology, sketches 
Hemimorphic Compounds. of 800, 579 
Henshaw, S 412 International Congress of Prehis- 
681 toric Archeology and Paleon- 
Herderite from SN 276 tology, 11th meeting............ 1024 
Hersler, R., An Extreme Case of International Congress of Anthro- 
Parasitism ...... pology...... L034 
Hippodamia convergens Guer...... 165 | International Congress of Zoology 
Hippodamia 5-signata Kirby......... 164 312 764 
Hippopotamus, a young........ «..... 318 | Invertebrate fossils of the Trinity 
ERI 296 - 1001 
Holland, W. J. A Nest Building Invertebrate Paleontology of ‘the 
Hollick, A., Notes on the Geology Iowa Geological Survey..........985 1078 


F 

{i 

| 


xvi 


Ipomoea carletonii........ 
Ischyodus 


ADF in Burmah. . 
Juessel, J. G.. 
Joessel, J. 

Johns Hopkins Marine Biological 
Joint Formation among the Inver- 
tebrata, 
Juba, ascent of... 
Jura and Trias in : Taylorville, Cal- 


ACHINS and the Irawadi....... 
Kidney of Amphiuma........ 

Kinderhook Fauna. 
Kingsley, J. A., Record of North 

American Zoology...... 
Kinosternidae...... 
Kinosternum louisianae...... 
Kinosternum pennsylvanicum....... 
Knop’s Geological History of Baden 


Korschelt, D. E......... bers 
Kuntze’s Revisio Generum Plan- 

ete; 


AGANUM decagonale............ 
Lancaster, J., Flight of Birds 

Lancelet from the Bahamas......... 
Language versus Anatomy in deter- 
mining Human Races........... 
Tearus 
Larynx of Batrachia....... 
Lateral Line of Siluroids........... 
Lateroversion of the Ophidian 
Laurentian and Huronian Rocks 
north of Lake Huron, relations 
Laurentian of the Ottawa District.. 
Lavas of a Tertiary Cone............. 
Lawrence, G. N., Bibliography of. 
Leaia 


Lectures at the Paris Museum...... 
Lecythium 


Lee, S. F., Review of Ribot’s Dis- 
eases of Personality.... 
Lee, F.S., Review of Romanes’ 


The American Naturalist. 


[XXVII, 

Darwin and after Darwin..... 31 
Legendary Evolution of the Navajo 

Indians, T. S. Van Vleet....... 69 
Lepidodiscus 38 
Lepidoptera in the Edwards collec- 

tion of Insects, list of........... ~ 207 
Lepidosiren paradoxa 920 
Lepidosteus suessoniensis...... 473 
Leptolepis affinis Sauvage. 657 
Leptolepis antissiodorensis Sau- 

VAQE. 657 
Lesquereux’s s Flora of ‘the ‘Dakota 

Leucite-Tephrite of Hussak 
eukart: 
Libytherium 147 
AGT 
Limpets, locomotion 51 
Liobunum hemisphericum........... 389 
Liobunum ventricosum Wood....... 541 
Liobunum ventricosum hyemale 

List of Plants rarely found in 

Staten’ 589 
Lithium Monsters. 1099 
Lithographic limestone.. ............ 900 
Lithophysae in the Rocche Rosse.. 382 
Loess in Southern Russia............. 269 
AA 1115 
Longipennes, classification ‘of, R. 

W. Shufeldt........ LOB 
Loxonema 
Lungula monesii.. 
Lycaenid larva an “Atriplex, C. H. 

ACACUS tolosanus.............. 150 

MacMillan, C., The Proba- 
ble Physiognomy of the 
Cretaceous Plant Popula- 

HON 
Macleay, Sir William, scientific 

memorial volume in honor of. 1039 
Macrochelys lacertina...... 
Madagascar 282 
Magothy 662 
Maioid Crabs in the National Mu- 


280 | 
472 | 
386 | 
1089 | 
| 
192 | 
411 | 
| 
491 | 
490 | 
| 
89 | 
360 | 
= 730 | 
470 | 
462 | 
917 
154 | 
471 
85 | 
673 | 
676 | 
677 | 
1089 | 
315 | 
845 | 
1010 | 
39 | 
561 | 
20 | 
830 | 
579 | 
66 
: 154 | 
477 
= 860 | 
996 | 
996 | 
275 | 
317 | 
271 | 
592 | 
484 | 
484 | 


1893.] 

Malchite, description 

Mammalia (fossil) in Southern 

Mammals from the Galapagos Is- 


Mammalia from the Pits of pi 
Mammalia News... 


W. B. SCO: 
Mammals, 
Man and the Glacial Period, 

Mantle of Ascidians......... 
WEAOED 


Marine Bivlogical Laboratories of 
Europe, B. Dean...... 
Marine Biological Laboratory at 


Wood’s Holl: 
Marine Laboratories of Europe, B 

Marsipobranchs, position of......... 
Mastodon borsonii....... 
Mastodon 
Measure of 


Mechanical Evolution of the Met- 
apodial Keels of Diplarthra, J. 
Mechanical Genesis of the ‘Scales 
Medals awarded by the Columbian 
Exposition at Madrid............ 
Mediterranean Sea, depths of....... 
Medusa from Lake Tanganyika... 


Megaladapis madagascarit Nsis...... 
Melibocus Massiv’’ and its Dyke 
Melilite ....... 


Membranes of the Sea Urchin Egg. 
Memoirs of the National Academy 
of Sciences, Vol. 
Meniscotherium.... 
Mental Evolution, Calderwood’s. 
Mercer, H. C., Trenton and Som- 
me Gravel Specimens com- 
pared with Ancient Quarry 
Refuse in America and Eu- 


Mesabi Iron 
Mesoreodon chelonyx........ 
Mesoreodon intermedius...... 
Mesosauria, classification of.......... 
Mesosauria of South Africa.......... 


Index 


439 


394 
560 
672 
659 
742 
550 
321 
486 
321 


697 


XVil 

880 | Mesosaurus pleurogaster,............ 35 

Mesosaurus 

Mesothyra oceana.. 
Mesozoic Echinodermata of the 

1079 
Mesozoic News 38, 1&0, 271, 472, 

BGO; 1001 1084 
Metacoceras dubium Hyatt........... 867 
Metasperma of the Minnesota Val- 

Key, MacMiillan’s. 365 
Metatoceras cavatiformis Hyatt...... 866 
Method of injecting the Blood ves- 

sels of Birds, W. S. Miller..... 582 
Mica: - 278 
Micro-chemical Analysis....... 903 
Micro-chemical Reactions........+.. 387 
Microscopy 175, 405.........-...583 1026 
Miller, W. S., Method of injecting 

the Blood vessels of Birds...... 582 
Millerite ...... 1092 
Mineralogical News 48, 276....903 1006 
Mineralogy and Petrography 40, 

272, 380, 562, 898......... 1003 1087 
Mineral Resources of the United 

States, 1889 and 1890........ 143 
Mineral Resources of the United 

States, “SIG 
Mineral 45 667 
Minerals from the Diamond fields 

383 
Minerals, physical properties of..... 1092 
Miocloenus pentacus.......... Stl 
Miocloenus turgidus......... 
Mirabilite changed to Thenardite... 
Molluscan 484. 
Molluscan Ova, methods of prepar- 

26 
Mollusks, 88 
Mollusks of 944 
Mollusks of the Water Mains of 

Monochoria 271 
Monocladodus 1083 
Monstrosities, exhibition of.......... 450 
Moon’s Face...... 734 
Moore; Be 708 
Moore, C. B., Shell Heaps of the 

St. John’s River 8, 113.....605 708 


Moore, J. P., Eggs of Pityophis 
melanoleucus 878, Errata...... 1115 


Moraines in 473 
Morenorite........ 


{ 
ft 

] 

f 
TOPE. 
Merz, K. S. 

429 

| 
= 
6 
3 
35 
te 


Xvili 


The American Naturalist 


[XXVII 


Morphology of Root Tubercles of | Norites in the Eastern United 
Leguminosae, A. Schneider... 782 | 1008 

Mosses and Lichens, Canadian..... 476 | North America during Cambrian 

Mouth Parts and Thorax of Insects 734 
and Chilopods, N. Banks...... BOO | 42 

732 | Notes on the Cochineal Insect, T. 

Mud Avalanches in the Mustagh COCK 1041 


IMIS 1082 
Mummied Child from the Cliff . 

Mus aquilus............+ 56 
Museain for 886 
Musteline from the John Day Mio- 

658 

AIADACEAE, Morong’s........ 475 
Naiads, Morong’s....... O69 

Names of 37 
Nansen’s Polar 263 
Naples Marine Labora- 

136 
Naples Zoological Station.. 491 
National Academy of Science....... 585 
Naturlichen Pflanzenfamilien, Eng- 

49 
Nebalia 800 
Nebiaska Academy of Sciences...... 80 | 
Nebria sahlbergii Fisch.............. 164 | 
Nectonema 484 
Neocene in the Sierra Nevada...... 1084 
Neotoma pennsylvanica...... 574 
Nepheline and Leucite Rocks of 

274 
Nephrida of Amphioxus,............. 283 
Nephrite of New Zealand............ 582 
Nest Building 67 
Weusiedler Wake: 
Neusticosauria........ 36 
Newark’ System: 987 
Newberry, core 8 
Newberry Library of Geology esses 164 
New Discoveries in the Fossil 

Mammalia of Southern Patago- 

nia, F. Ameghnio...... 439 
New Guinea, travels in.............06 466 
New Mexico Society for the Ad- 

vancement of Science.. 310 
New 900 
New York Academy of Sciences 

80, 182, 308, 409.........006 488 586 
DNICKIC ATSENIGE. 885 
Ninth International Congress of 

Noctuidae, North American......... 1106 
Norian Rocks of 


Notes on the Mollusks from North- 
western Louisiana and Harri- 
son County, Texas, T. W. 


944 
152 
152 
Notropis 153 
Notalinia 53 
Novaculites of Arkansas.. 42 
Noxious Insects, Fernauld’s s  bulle- 

296 

Nubecularia j jonesiana. 560 
| Nutting, C. C., Biological Expedi- 

tion sent out by the Iowa State 

University to the West Indies 

and to the Florida Keys........ 894 

_ Nutting, C. C., Whatis an Acquired 

BSERVATORY in West Green- 

Odontophorus consobrinus.... 837 

| Officers of the Nottingham Meeting 

Bit PASS 593 
Omasaurus 1001 
Oolite, formation Of. 34 
Oneonta and Chemung Formations 

in Eastern Central New York. 558 
Onychomys 833 
Ophibolus doliatus 1066 
Opossums on Staten Island.......... 1108 
Optical 385 
Organism produced sexually with- 

out characteristics of the 

Mother, Th. 222 
Origin of the Human Face........... 1095 
Ornithology of Washington and 

Orthography, reform i Aiecewecesssosies 238 
Orthopterous Insects of the Gala- 

PAGOS ASIANGS 1094 
Oryzomys 
Osborn H., Note on Trichodactylus 


e 
af 
. 


1893.] 


Osborn, H. F., The Ancylopoda, 
Chalicotherium and Artionyx. 

Osborn, H. F., Recent Researches 
upon the Succession of the 
Teeth in Mammals 

Osmic acid solutions, restoration 


Ostracoda, fossil 

Ostracoda, silurian 

Ostrea mun-onii 

Ostriches, African and South Amer- 

Otocoris alpestris 

Otaria jubata 

Ottrelite hearing Conglomerate from 
Vermont........ 382 

Owen, Richard........... 


ALAEASPIS americana......... 
Palestine, geology of 
Paleolithic Man 

Palecortyx Grivensis: 
Palzcortyx 
Palaeosaccus 


Paleontology 34, 144, 2 
380, 469, 558, 650, 734, 813, 
996 
Paleozoic Crustacea 
Paleozoic Formations of Southern 
Minnesota 
Paleozoic Group of Georgia......... 
Paleozoic News 37, 149, 270, 472, 
560, 662, 736 1001 
Pan-American Medical 
Pamirs, Travels iu the 
Pammel, L H., Recent Books on 
Bacteriology 
Pantosteus columbianus. 
Pantosteus discobolus 
Pantosteus 
Pantosteus jordanii 
Pantosteus plebeius 
Paraffine COOLING. 
Parallelism in Brachiopoda (Magel- 
lania series) 
Parasites, Leidy collection........... 
Parasitism 


Parmicochlea 

Parus hudsonicus. 

Parus columbianus 

Patella vulgata 

Patton, Dr. W 

Pavo domesticus 

Pear-Tree Psylla, Slingerland’s 
experiments with the..... 

Peary Expedition of 1893......... 26 


| Petrography of the 


| Plants of the Bahamas, 


Index 


Pedal Skeleton of the Dorking 

Peik-Tu- Shan, a visit to. 

Pelias berus......... ces 

Pelophilus madagascariensis......... 

Penfieldite 

Pentamerus 

Perognathus merriamii 

Peronospora echinospermi........-.. 

Ofc. 


| Petrographical News, 42, 274, 899%, 


1005 1088 


Petrography 40, 272, 380 
Abukuma, 


Petrography of Hokkaido, Japan... 
Pfitzner, Prof. W 


| Phalangiidae, notes on, 


WEG 


| Phallogaster 
. 
| Phaneropleuron curtum Whiteaves, 


Phascolomys mitchellii 


| Phascolomys platyrhinus 
| Philosophical 1028 


Philosophy of Flower Seasons, H. 
Pholidophorus 


| Phonolites of the Hegan 


Phylogeny... 


5 | Phylogeny of a an n Acyuired Charac- 


AV. 


Pinicola enucleator Linn 


| Pityophis 
Plagiaulax 


Planorbis 
Jamaica 
and Grand Cayman 


. Plants, fossil from Wichita Beds... 


Plastysternidae........... 
Plastysternoidae 
Plectrophenax nivalis Linn.......... 


9 | Pleistocene Deposits of Russia 
| Pliocene (Marine) Beds of the 


Carolinas 


Potkilite:........ 


_ Polar Regions, explorations in 

| Polar Regions, travels in 

| Polidophorus 
| Polychastes, eyes Of. 


Polygonum mexicanum... 


| Polygonum pringlei 


Pontine Marshes, scheme for re- 
claiming 

Popenoe, Profi. 

Popular 


898 


562 
380 
411 


294 
280 
817 


xix 
118 | 156 
| 461 evan 
| 299 
| 45 : 
175 | 741 
1002 | 573 Bs 
38 | 474 
1085 | 465 
1086 
587 
83 
C. M. 
267 
100g | A 
737 
1084 
Palzeotermes 150 769 
1087 
111 
865 
144 654 
1078 1077 
587 
1038 150 
257 151 
544 664 
151 150 
672 674 
672 674 
672 587 
40 
g04 | Podabrus xanthoderus Lec............ 165 
346 468 
Pattitt, SOS 263 
484 657 
671 43 Rs 
671 388 
51 | ............ 281 
66 | 
| 730 
293 | 170 ok, 
489 | 653 gk 


xx 


Porphyry: breccia. 

Portage Stage... ..... 

Postage on Natural History Speci- 
MEDS 

Post-Laramie Beds of Middle Park * 

Pound, R., Review of Kuntze’s 
Revisio Generum Plantarum, 
Etc., IIT...... 

Pound, R., Symbiosis and Mutual- 
ism in Lichens 

Prantl, Prof, R 

Pratt, Miss Anna......... 

Preserve for New Zealand 

Prince, 

Princeton Meeting ‘of Societies 

Primospina E. & B...... 

Priority in Nomenclature 

Prize for best method of destroying 
pernicious Insects in the For- 
ests of western Prussia......... 

Probale Physiognomy of the Cret- 
acecus Plant Population, C. 
MacM i Ilan........ 

Proceedings of Scientfic Societies 
8), 176, 306, 409, 488, veel 
682, 762, 913 1028 

Prodomus of a new system of the 
non-venomous Snakes, E. D. 
COpe. 

Proganosauria 

Prosopon étheridgei... 

Protocaris marshii 

Protoceras celer 

Protodus jexii 

Protogonodon, systematic position 
of, C. Earle 

Protohippus placidus.........+ 

Protolemus elegans...... 

Protolemus paradoxoides... 

Protozoan News.......... ses 

Psychical Science Congress......... 

Psylla pyricola 

Psyllobora 20 maculata Say......... 

PUCTANOGONS 

Pterodactyls from Kansas 

Pteropodus E. & B 

Pterosauria, classification of......... 

Pterostichus riparius Dej 

Ptiolite 

Puja of Argyramoeba oedipus Fab., 
GESCTIDLION Of. 


Puparium of Blepharipeza, descrip- 


Puparium of Jurinia,....... 
Pyrophanite 


1005 
1084 


845 


204 


576 


1006 


277 


The American Naturalist 


| 


| 
| 
| 
| 
! 
| 
| 


Pyroxenite 


L. Williams...... 

Quarterly Bulletin of the Uni- 
versity of Minnesota 
Quartz-Gabbro in Maryland 


| Qe win of Human Life, J. 


| Quercus brittonii Davis. 
| Quercus ilicifolia Wang............ 


| Quercus nigra L 
| Quicksilver Ore Deposits 


ABBIT’S Feet, modification of. 
Radiolaria archean 
Radiolaria, paleozoic......... 


| Radiolites davidsonii...... 


| Recent 


Recent 


Rampheoleon spectrum. . 
Rampheoleon 
Ranunculus repens...........+ 
Recent Books on Bacteriology. L. 
H. Pammel 
Recent Books and Pamphlets 28, 
137, 240, 361, 455, 444, 650, 
Literature 31, 140, 243, 
455, 547, 653, (27; 811, 


hee Researches upon the Suc- 
cession of the Teeth in Mam- 
Studies in Carnivorous 


Reciprocal Changes in Polymor- 
phous bodies 

Record of American Zoology 

Reithrodontomys pallidus......... 

Relationships and Distribution of 
the North American Unionidae 
with notes on the West Coast 
Species, C. T. Simpson....... 

Relationship of the species usually 
united uuder the generic name 
Sebastodes, C. H. Eigenmarn 
and C. H. Beeson 

Report of the Minnesota Geologi- 
cal and Natural Hi: story Sur 
vey, 1891......... 

Report of the U. S. Geological 
Survey, 1889-90, Part I 

Reptiles and Batrachians of Wis- 
CONSIN. 


| Reptiles from the Elgin Sandstone, 


Reptiles, fossil from the Parara, FE. 

Reptilian News..........+ 

Reptiles from Texas 

Review of Beddard’s Animal Col- 
oration, E. D. Cope 


[XXVII, 


1088 


13 
471 412 
383 
587 
1010 587 
598 99 
917 | 
360 | 672 
ee 317 | R 149 
135 | 149 
669 ROOD 
Pee 134 | 1095 
| 1095 
280 
115 | 
| 554 
336 | 
| 1074 
1108 | 
: | 1077 
493 
271 
800 | Plants, 448 
A 137 | 
149 | 1006 
| 85 
377 | 8335 
812 | 
560 | 
560 | 
484 | 
384 
029 | 
298 
293 | 668 
165 | 
(185 
O85 811 
670 
87 | 990 
164 
: 43 742 
376 
60 | 
316 
672 


1893.] 


Review of Cary’s Study in Foot 
Structure, E. D. Cope.......... 
Review of The Death Valley Ex- 
pedition, E, D. Cope........... 
Review of Earle’s Species of Cory- 
phodontidae, E. D. Cope...... 
Review of Fritsch’s Fauna of ‘the 
Gaskohle of Bohemia, E. D. 
Cope... 
Review of Forsyth-Major and 
Rése’s Theory of Dental Evo- 
lution, B.D. Cope. 
Review of Haeker’s Cleavage in 
Aequoria forskalea.............. 
Review of Humphrey’s Saproleg- 
niaceae of the United States, 
Bessey. 
Review of Keeler’s Evolution of 
the North American Land 
Birds, Cope. 
Review of MacMillian’s Metasper- 
ma of the Minnesota Valley, 
Review of Ribot’s Diseases of Per- 
sonality, F. S. 
Review of Romanes’ Darwin and 
after Darwin, F. S. Lee........ 
Review of Spalding’s Guide to the 
Study of Common Plants, C. 


Review of Wright’s Man and the 

Glacial Period, E. D. Cope... 
Rhampholeon brachyurus............ 
Rhampholeon 
Rhinocaris columbina............ 795 
Rhoads, S. N., Descriptions of 4 

Rodents from California....... 
Rhoads, S. N., Description of Sy- 

NaptOMyS 
Rhyolite in Maryland and Pennsyl- 


Rhytina gigas 
Rocks occurring at Cingolina....... 
Rocks of the Hardt Mts........esee0 
Rocks of a New Island oft Pantel- 

Rocks of Odenwald 
Rock Separations....+ 
Rocks from Siberia. 


Rodents from 
Rosenbusch’s Volume on Minerals. 
Russell, H. L., Bacteriology i in its 


248 
990 
250 


1079 


664 


365 


Index xxi 


General Relations........... 847 1050 


ABACON 575 


685 
Sacken, Baron Osten 64 
1006 
Saprolegniaceae of the United 
664 
| Sarcolestes: 1002 
Scaumenacia 817 
Schaaffhausen, Prof. H..........+0.. 412 
Schists of Southern Berkshire, Eng- 
1087 
Schneider, A., Morphology of Root 
Tubercles of Leguminosae..... 782 


Scientific News 82, 191, 314, 410, 
489, 592, 683, 764, 844, 917, 
1088 1115 


Scientific 1072 

Scott, W. B., The Mammals of the 
Deep River 659 


Scott, W. B., A New Musteline 
from the John Day Miocene... 658 
Searles, E. F., Bequest of........... 316 
Sea-urchin 
Sebastichthys Gill 
Sebastodes 
Sebastodes 
Gill. 


Semper, Prof. Carl 
Serropalpus barbatus Schall.......... 166 
Sesquicentennial of the American 
Philosophical Society..........+. 542 
Sharp, B., Joint Formation among 
the 89 


Shasta-Chico series. 663 
Shell Heaps of the St. John’s River 
Florida, C. B. Moore 8, 113, 
605 


708 

Shimek, Prof. 317 
Shufeldt, R. W., Classification of 

the Longipennes 238 
Shufeldt, R. W., Ridgway on the 
Anatomy of Humming Birds 

and Swifts. —A Rejoinder...... 367 

Shrubsole, G. W.. 917 


Siberia, description of northeaster1 rm. 464 
Simpson, C. T., On the Relation- 
ships and Distribution of the 
North American Unionidae.... 
Sitomys 832 


1014 
58 
547 | 
| 
33 
31 | a 
| 
550 | 
286 | : 
286 
797 | 
831 a 
58 = 
490 
1089 | 
| 
1088 | 
1089 | 
568 
381 
Rocks from Southern Borneo........ 899 
Rocks of the 272 
Rocks of the Valley of Miiior, 
Spain. 1089 | 
831 | a 
567 | 
838 | 
1091 


xxii 


Sitomys 
Smilax rotundifolia.......... 
Smilodon fatalis Leidy......... 
Smilodon gracilis Cope......... 
Smith, J. ., Recent Sindies 
Carnivorous Plants 

Snakes, Of. 
Sodalite-Syenite from Montana 
Solenopora compacta Billings....... 


granulatus 2 2: 27...228 
Spalding’s Guide to the Study of 


Specific Names, decapitalized. 

Specific Names, personal 

Specimens in the Mails......... 

Spencer’s Paleozoic Group of 
Georgia 

Spessartite 

Spherulites of andalusite.......... aS 

Sphoerechinus granularis............. 

Spiders from New Mexico and 

Spore-forming species of the genus 
Saccharomyces, J. C 

Stainton, T 

Star-fish larva. Field’s 

Staten Island Natural Science Asso- 
ciation 182, 586 

Stemonitis 

Steneofiber 

Stenopus hispidus.............- 

Stereosternum tumidum 

Stibarus obtusilobus......... 

Stone, W., description of Evotomys 
gapperi rhoadsii 

Strauch, Alexander 

Stringocephelus zone in Manitoba.. 

Strix 

Strix sanctialbani 

Sumiro Accadians 
Legends of, A. Bodington 14, 
105, Errata 

Sundtite 

Swifts and Humming. 

Sylvia hortensis 

Synaptomys stonei, description of. 

Syneta albida 

Symbiosis and Mutualism in Lich- 

Symmorium and the Position of the 
Cladodont Sharks, E. D. Cope. 


The American Naturalist. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


| Synthesis of the Members of the 
Sodalite 
Systematic position of the Kiwi..... 


AENIOPTERIS missuriensis. 
Tahitian dentition 


Ces 
Terrapene carolina L....... 


Terrapene major Ag 


| Terrapene mexicana Gray 


Terrapene triungius Ag............. 
Termitophilus 
Tertiary Insects from Colorado and 
Testudinata....... 
Testudinoidea 
Tetrabelodon serridens........ 
Tetrabelodon shepardii Leidy 473, 
493 
Texas Geological Survey, 1891.... 
Textularia decurrens 


| Thomas, M. B., The Androchonia 


of Lepidoptera 
Thomomys bulbivorus. 
Thomomys aureus... 
Thomomys fossor 
Thomomys 
Thomomys toltecus...... 
Tibet, exploration of 
Titanotherium Beds, J. B. Hatcher 
Totanus majori 
Townsend, C. H, T., Description 
of a Case-worm from Grand 
Cajion .. 
Townsend, C. H. T., Description 
of Cecidomyia atriplicis 
Townsend, C. H. T., Description 
of the Pupa of Argyramoeba 
oedipus Fab 
Townsend, C. H. T., Description 
of Puparium of Jurinia........... 
Townsend, C. H. T., Hymenop- 
terous Gall on a Creosote 
Townsend, C. H. T., Lepdopte- 
rous gall on 


[XXVITI, 


831 
185 277 
897 392 
897 
413 
208 662 
428 
917 | Temnochilus TOOT 
155 
677 
239 
155 678 
82] 678 . 
og 822 | 400 
: | 558 
27 1078 | 672 
1095 | 675 
903 | 675 
975 | 812 
743 | 
812 
679 | 142 
560 
| 1018 
1108 | 887 
678 | 1096 
474 | 837 
660 | 837 
243 | 837 
85 | 
148 | 465 
829 | 
| 737 
54 | 903 
43 1038 | 170 
471 | 
66 
| 1021 
410 
900 | 
573 | 60 
65 
53 | 576 
166 
509 | 
999 | 680. 


1893.] 


Townsend, C. H. T., Lycaenid 
larva on Striplex....... 1104 

Townsend, C. H. T., Puparium 
of Blepharipeza 

Townsend, C. H. T., Spiders col- 
lected in New Mexico and 
Arizona .... 

Townsend, C. H. T., Tineid Case- 
worm from the Grand Caiion.. 

Townsend, C. H. T., Twig Galls 
on Populas fremontii..........+. 

Townsend, C. H. T., Wooly Leaf 
gall on Oak near Grand Cajion. 

Trachytes and Andesites of the 
Siebengebirge 

Tremolite 

Trenton and Somthe Gravel Speci- 
mens compared with Ancient 
Quarry Refuse in America and 
Europe, H. C. Mercer 

Trichobaris trinotata...... 

Trichocactylus xylocopae in Cali- 


904 
905 


Trilobite from the Skiddaw Slates.» 270 
‘Triton cristatus....... 290 
Triton palmatus..... 290 
Tropidoclonium lineatum 156 
Tunicate Studies.... 51 
Turdus fuscescens 185 
Tuscaloosa Formation...... _38 
Tuscan 736 
Typhlogobius californiensis 57: 
Typhlops 56 
Typhlotriton speloeus 


287 


256 
183 
918 
588 


CAYALI River, exploration of. 

Ulex europoeus L 

Uline, E... 
Umbia limi 
Unionidae, North American 
Uplifts in the California Sierras..... 
Uranatile 
Ursus speloeus......... ones 560 


53 
65 


AMPYRUS spectrum....... 
Vanellus 
Van Vleet, T. S., Legendary 
Evolution of the Navajo Indi- 


Variolitic Dyke} in Ireland.......... 1003 
Vaughn, T. W., Notes on Mol- 
lusks from Northwestern La. 


and Harrison County, Texas, 944 


Index 


Vegetable growths as evidence of 
purity or impurity of Water.. 

Vertebrate Fauna of the Ordovician 
of Colorado, 

Vertebrate News 

Vertebrate Paleontology of the 
Llano Estacado, Texas, E. D. 


Vision in a girl 6 years of age, 
operated upon for double Con- 
genital Cataract 

Volcanic Dust in Texas...... ee 

Volcanic Eruptions in California.. 

Volcanic Rocks of the Andes 


\ 
Washington Anthropological So- 
ciety 81, 187, 410, 488.....682 
Washington Biological Society 81, 
187, 410, 488, 591 
Washington Geological Society... 
Webster, C. L., Among the Cliff. 
Dwellers 
Weed, C. M., An American spe- 
cies of Sabacon 
Weed, C. M., Cinnamon Harvest 
Spider and its Variations...... 
Weed, C. M., The Gipsy Moth 
Commission 
Wecd, C. M., North American 
Cosmetidae...... .. 
Weed, C. M., Notes on Ohio and 
other Phalangiidae...... 
Weed-seeds, Halsted’s........ 
Weir, Jas., Animal Intelligence.... 
Westwood, J. O 
Wetlsloin, R. 
Wheatland, Dr. Henry 
White Clays of the Ohio Region... 
Wickham, H. F., Descriptions of 
— from the North- 


Willams, J. L., The Quantity of 
Human Life 

Wolle’s Desmids........ 

Woman of Spy........ 

Wood-Mason, James 

Woodland of the Southwest, Lum- 
THIS 


Xxiii 


281 
484 


268 
1096 
811 
| Vieblanes O44 
171 
663 
813 
| 898 
844 
737 
1114 
591 
435 
170 
574 
| 750 = 
574 
294 
475 
933 
192 
317 
566 
410 
148 
164 
69 | 
Variation in the snakes of North | = i 
321 
| 845 
| 
| 364 


Xxiv 


Woodward, 
Wooly Alder 
World’s Congress Auxiliary of the 

World’s Columbian Exposition 


the Metapodial Keels of Dip- 


ENOTIME...... 
Xantusia 


The American Naturalist. 


411 
402 


762 


421 


901 
837 


[XXVII 
Zapus insignis......... 672 
Zeuzera Oesculi 686 
Zeuglodon Caucasicus...... 663 
Zoological News 56, 285, 484, 573 

671, 741...... 
Zoological 1032 
Zoologists and the American Asso- 

MOOT: 
Zoology 51, 151, 282, 388, 477, 

571, 667, 741...... 1014 
Zoology, 893 
Zoolozy of the Lower Saskatche- 

Wan 
UNV 


Zuyder Zee, reclamation Of.....++++ 


| 
es Wortman, J. L., A New Theory of eee 
as the Mechanical Evolution of ae 
= 
| 
| q 
| 
| 
AMITES 1085 | 730 
3 
Bis 4 
: 
4 
5 
A 


1 1894 


\ 


January, 1893. 


THE GASES IN LIVING PLANTS. 


By J. C. Artuur? 


The present state of knowledge regarding the kinds, sources 
and movement of gases in plants does not constitute a com- 
pleted volume. There is much yet to be learned, old views 
are to be corrected, and alleged facts are to be more firmly 
established. The subject is thoroughly modern, the first 
writer to give any connected and intelligent account of the 
behavior of gases in connection with living plants being De 
Saussure in his brilliant and epoch-making work describing his 
chemical researches upon vegetation, published in 1804. 


THE CoursE oF Discovery uP To 1865. 


The various life functions of plants have been slowly estab- 
lished by first assuming them to be individually the same as 
those of animals, and from this basis gradually evolving their 
true nature. The early naturalists saw nothing in plants that 
suggested lungs or the movement of air, and it was not till the 
time of Malpighi, 1671, that breathing was supposed to have 
any partin the plant economy. He saw in the wood vessels, 


known then and long afterward as spiral vessels, an analogous 


1 Read before the Biological Section of the Amer. Assoc. Adv. Science, in Wash- 
ington, August, 1891. 

2D. Sc. Professor of Vegetable Physiology and Pathology, in Purdue University, 
Indiana. 
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set of organs to the trachez of insects, and therefore believed 
them to have the same office. His views were accepted by the 
Englishmen, Grew and Ray, who wrote about the same time, 
but found no supporters in Germany or France. The views 
of Malpighi, who in many respects was far in advance of the 
other botanists of his age, fell into obscurity, insomuch that 
even the existence of ducts was finally denied. 

The subject was not revived until 1715, when Nieuwentyt 
demonstrated the presence of air in plants by placing sections 
of stems in water under an air pump. The demonstration 
was better performed by Christian Wolff, who was a philo- 
sophical naturalist of much insight. He placed leaves, wood, 
and other parts of plants, in water, freed from air, under the 
air pump, and after seeing the bubbles rise from the tissues as 
the air was exhausted from the receiver, he allowed the air to 
re-enter the receiver, and found that the tissues were at once 
filled with water, and that some kinds were thereby made so 
heavy as to sink. 

In England, a few years afterward (1727), Stephen Hales, 
the real founder of experimental vegetable physiology, 
repeated and improved upon the air pump experiments, but 
used his knowledge to explain the life processes in a different 
manner from his predecessors. He combined the fact that 
gases are recovered from plants by dry distillation and fer- 
mentation to support a well arranged theory of the use of 
gases in forming the solid parts of plants. The use of gases 
by plants was, therefore, according to Hales, a part of the sub- 
ject of the nutrition of plants. 

But this small advance led to no further developments, and 
was again lost sight of for many years. After nearly half a 
century, in 1771, Priestley hit upon a discovery which, coming 
as it did only three years before the discovery of oxygen, and 
only shortly before the re-organization of chemical theories by 
Lavoisier and others, proved very fruitful. 

Priestley’s discovery was simple enough, amounting only to 
the fact that plants give off oxygen. He tells of his discovery 
in an interesting way, and I, therefore, quote a few paragraphs 
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from his communication to the Royal Society, announcing the 
matter : 

“The quantity of air which even a small flame requires to 
keep it burning is prodigous. It is generally said that an 
ordinary candle consumes, as it is called, about a gallon in a 
minute. Considering this amazing consumption of air, by 
fires of all kinds, volcanoes, ete., it becomes a great object of 
philosophical inquiry, to ascertain what change is made in 
the constitution of the air by flame, and to discover what pro- 
vision there is in Nature for remedying the injury which the 
atmosphere receives by this means. 

“T flatter myself that I have accidentally hit upon a method 
of restoring air which has been injured by the burning of 
candles, and that I have discovered at least one of the restora- 
tives which Nature employs for this purpose. It is vegetation. 
* * * One might have imagined that, since common air is 
necessary to vegetable as well as to animal life, both plants 
ana animals had affected it in the same manner, and I own I 
had that expectation when I first put a sprig of mint in a 
glass jar standing inverted in a vessel of water; but when it 
had continued growing there for some months, I found that 
the air would neither extinguish a candle nor was it at all 
inconvenient to a mouse which I put into it. * * * Finding 
that candles burn very well in air in which plants had grown 
a long time, and having had some reason to think that there 
was something attending vegetation which restored air that 
had been injured by respiration, I thought it was possible that 
the same process might also restore the air that had been 
injured by the burning of candles. Accordingly, on August 
17, 1771, I put a sprig of mint into a quantity of air, in which 
a wax candle had burned out, and found that on August 27 
another candle burned perfectly well in it. This experiment 
I repeated, without the least variation in the event, not less 
than eight or ten times in the remainder of the summer.” 

Had Priestley had the good fortune to have set his jar con- 
taining green sprigs into direct sunlight, he would have made 
an additional discovery of almost equal importance. But the 
world did not wait long till Ingenhousz went over the ground 


we 


4 The American Naturalist. (January, 


and discovered (1779) that light was an essential factor in 
restoring air, and that by the aid of sunlight he could per- 
form in a few hours the experiments which took Priestley five 
or six days. 

In 1800 Senebier added the discovery that plants obtain all 
their carbon from carbon dioxide, but fell into the error of 
supposing that part, at least, of this gas was taken up by the 
plant through its roots, an error that has proved extremely 
tenacious, existing in our text books to the present day, 
although repeatedly and fully disproven. 

We have now arrived at the time of De Saussure (1804), 
who, with his superior chemical knowledge, placed the whole 
subject in excellent shape. He distinguished between carbon 
assimilation and true respiration. He dealt with the subject 
quantitatively, and showed that there was a definite relation 
between the carbon dioxide taken up by the plant and the 
oxygen evolved by the action of light. He clearly pointed 
out that the presence of oxygen was as essential to the growth 
of plants as to animals, the most active parts, such as green 
leaves, opening flowers, etc., requiring the most, and that this 
requirement had no relation to the presence of light. 

De Saussure also pointed out that while plants receive their 
supply of carbon dioxide for assimilation, and oxygen for res- 
piration directly from the atmosphere, yet the nitrogen, which 
is an essential constituent of their organization and by far the 
most abundant gas in the atmosphere is not utilized by plants 
in the gaseous form. 

Having now established that plants contain gases, that these 
gases are the same as those of the atmosphere surrounding the 
plant, that oxygen and carbon dioxide are made use of in 
their gaseous forms in the life processes of plants, while nitro- 
gen as a gas is not actively connected with the life of plants, 
and having established these facts with a wealth of accurate 
experiment and logical deduction that permitted no doubt of 
the truth, it was left to De Saussure’s successors to elaborate 
the structure which he had so ably built, without being called 
upon to again readjust the foundations. 
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It was over thirty years before a work of importance in this 
line again appeared. In 1837 Dutrochet published his ana- 
tomical and physiological memoirs, in which he carefully 
studied the structure of vegetable organs as well as their 
functions. He was the first to rightly point out the relations 
of the cavities in plants to the movement of gases in respira- 
tion, that only cells with chlorophyll are able to decompose 
carbon dioxide, and to distinguish sharply between respiration 
and assimilation. But although he recognized the essentially 
different character of the two processes, respiration and assim- 
ilation, yet he used the erroneous and absurd nomenclature of 
the time, and called them nocturnal and diurnal respiration. 
The weight of his example did much to fix the terms in popu- 
lar usage, where they still persist, in spite of the protests of 
every able investigator and writer upon the subject since; and 
even though the matter was set right by Garreau in 1851, who 
did admirable work upon plant respiration. 

In 1865 appeared the handbook of experimental physiology 
of plants by Julius Sachs, the founder of the modern school 
of vegetable physiologists. The work was comprehensive, 
well balanced, and replete with clear ideas of the theoretical 
bearing and logical association of the facts. 

The author’s laboratory at Wirzburg, where he shortly 
became established, has been the school from which most of 
the great plant physiologists of the present have received 
instruction and from which all have drawn inspiration. It is 
sad that its doors should now be darkened by the mists that 
have gathered over the intellect of its honored director. 

In the handbook of Sachs a chapter is devoted to each of 
the three branches of the subject; aeration, or the movement 
of gases in the plant; respiration, or the action of atmos- 
pheric oxygen; and the effect of light upon vegetation, chiefly 
in assimilation. Each of the topics is treated in a clear and 
masterly manner. 


NATIONALITY OF DIscOVERERS AND WRITERS. 


Having traced the growth of knowledge regarding the vital 
relations of gases to plants up to the time when it was possible 
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to present the subject in a reasonably complete and well bal- 
anced manner, it will be more satisfactory to drop the chrono- 
logical method of treatment, and to outline the salient features 
of the subject as they are understood at the present time. 
Before doing so, however, it will not be unprofitable to glance 
for a few moments at the parts which the several nations have 
played in this growth of knowledge, and at the reciprocal 
influence which has been exerted upon the teachers of those 
countries. 

Science in its highest aspects has always been, as at the 
present time, the property of the whole world, knowing no 
political restraint or nationality. The barrier of language, 
however, has had much to do with retarding the diffusion of 
knowledge from the original sources of discovery into the text 
books, which serve as the means of enlightenment for the 
mass of learners. 

The great discoverers and thinkers in our present subject, 
since the days of Malpighi, an Italian, have been either 
French, German or English. The Germans, before 1865, 
made no discoveries of commanding importance, and even 
their text books barely gave a true account of the subject as 
known at the time. Link, in 1807, ignored the all-important 
discoveries of Senebier and De Saussure, the more readily, 
doubtless, because they were Frenchmen. Twenty-five years 
afterward De Candolle’s general treatise was translated from 
the French and became one of the most influential text books 
in Germany. 

The chief activity among Englishmen occurred before 1800, 
and brought forward the names of Hales, Priestley and Ingen- 
housz. The advanced work was taken up by Frenchmen after 
1800, among whom Senebier, De Saussure, Dutrochet and 
Boussingault are the most conspicuous investigators. 

It is chiefly the French botanists, particularly De Candolle 
and Dutrochet, who have had the most potent and lasting 
influence upon the popular conceptions of the English regard- 
ing vegetable physiology. To them we can also trace a num- 
ber of errors and omissions which figure in our school text 
books at the present time. De Candolle was the author of the 
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imaginary “spongioles” upon the root tips, which still have a 
sort of backwoods existence in the minds of some persons, 
although practically eradicated from the text books. He sub- 
scribed to the dual respiration of plants by which they gave 
off oxygen in daylight and carbon dioxide in darkness, which 
is still taught by certain American text books. In other 
American text books, which are still standard, a reaction is 
shown by the suppression of any suitable account of respira- 
tion proper, this important subject being referred to only inci- 
dentally in a line or two in connection with a short account 
of the use plants make of stored food material. Thus, in the 
latest revised edition of Gray’s Lessons in Botany, as in the 
preceding edition, barely three lines are devoted to respiration, 
while two pages are given to assimilation. This work also 
teaches the incorrect doctrine® that carbon dioxide beside 
reaching the plant through the surface of the leaves, “is 
absorbed by the roots of plants, either as dissolved in the 
water they imbibe, or in the form of gas in the interstices of 
the soil.” In Bessey’s Botany, first issued in 1880, respiration 
is treated in essentially the same brief manner, and it is 
curious to note that the unusually complete index to the work 
does not contain the words gas, breathing, or respiration. 

The modern phase of plant physiology may be said to have 
been introduced to English speaking students by the transla- 
tion of Sach’s text book in 1875, and reinforced by the appear- 
ance of Goodale’s work in 1885, on this side of the Atlantic, 
and of Vines’ work the following year in England. In these 
works the balance between respiration, assimilation and the 
physical movement of gases is fairly well maintained. 
Another work in English, less pretentious, but equally accu- 
rate and discriminating with the last mentioned, and antedat- 
ing them, should be spoken of here, that of Johnson’s How 
Crops Feed, published in 1870. The work was deservedly 
popular, and is still a source of exact information. 

3In the discussion which followed the reading of this paper, Prof. Geo. L. Goodale 
gave Dr. Gray’s reasons for retaining his early views. It was Dr. Gray’s belief that 
his statement would prove, upon more extended investigations, to be essentially cor- 


rect. Prof. W. H. Brewer spoke in further support of the conservative views of 
Dr. Gray. 


(To be continued.) - 
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CERTAIN SHELL HEAPS OF THE ST. JOHN’S RIVER, 
FLORIDA, HITHERTO UNEXPLORED. 


By CLARENCE B. Moore. 
(Continued from November Number, 1892.) 
(Second Paper.) 

SHELL HEAP THREE MILES NORTH OF PALATKA. 


This shell heap on the west bank of the St. John’s has been 
largely washed away by the river, and in addition great quan- 
tities of its shells have been “lightered” to Palatka for use 
upon the streets. It was visited by Wyman and by Le Baron? 
who probably made no excavations, or at all events, did not 
put them on record. Implements found by them both at this 
point can be seen at the Peabody Museum, Cambridge. 

This shell heap is peculiarly rich in relics of stone and of 
bone, the implements and arrow-heads being rough and of the 
shell heap type, a much ruder form than the arrow-head or 
chisel usually found on the surface throughout Florida. It was 
twice visited by the writer, who found nothing of interest 
through excavation, but who, in April, 1892, was fortunate 
enough to be upon the ground at a period when the river was 
lower than upon any previous occasion on record, leaving 
bare a large area usually covered by water and rich in relics 
washed from the section of the shell heap bordering upon the 
river. A careful search yielded six bone awls; four other 
implements of bone; two articular portions of the bone of the 
deer, separated from the shaft by the aid of a cutting instru- 
ment; one flat fragment of bone lined along the entire length, 

1W. W. Calkins (Proceedings of the Davenport Academy of Natural Sciences, 
Vol. 2, pages 226-227) explored a river mound ‘north of Palatka,” which may be 
identical with the one under consideration. 


*Smithsonian Report, 1882, p. 771 et seq. 
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with a hole in the center extending almost through; a small 
piece of greenstone cut into the form of a pyramid, and six 
arrowheads, one of quite unusual pattern for the St. John’s 
River, though found in some of the Western States' (lig. 1). 


Fic. 1. Size, 
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Captain Rossignol, formerly in charge of lighters carrying 
shell to Palatka, presented the writer with a collection of 


Fic. 2. Size, 4. 


implements found in situ, at this place, by him, comprising a 
number of rude arrow-heads and an implement of chert very 
4Charles C. Jones, Jr., in “* Antiquities of the Southern Indians,’ describes imple- 


ments of this character as being broken arrow-heads turned into scrapers. Fig. II, 
Plate xiv, represents a specimen from Georgia. 
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roughly wrought on one side, the other being left flat and 
smooth, recalling the implements of the Moustier Cavern, 
Dordogne, France (Fig. 2). This shell heap is probably one of 
the earlier class. A careful search along the entire section of 
the heap exposed to the action of the river failed to reveal any 
pottery, and none was met with in digging. Two pieces upon 
the surface were probably from later Indians. Investigations 
at this spot, however, were not based upon enough excavations 
to give a final judgment upon the subject. 


TWO SHELL HEAPS ON SALT RUN. 


Salt Run makes into Lake George about two miles south- 
west of where the St. John’s leaves the lake. On the right 
bank, going up, at a distance of about half a mile from the 
mouth, is a shell deposit some two hunderd yards in length 
and one hundred yards in breadth, with a height of from four 
to five feet on the water’s edge, increasing toa maximum of 
ten feet somewhat beyond the middle toward the land. On 


the same side of Salt Run, about half a mile farther up, is a 
deposit of shell presenting no irregularities of surface, though 
varying in depth at different points, owing to unevenness of 
ground upon which the deposit was made. 


EXCAVATION I. 


5}x5x3} feet deep; after surface loam no pottery was met 
with. Fragment of bone awl at a depth of 3} feet. About 
three feet down was found, within half a foot of the bottom of 


Fic. 3. Size, }. 
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the shell deposit, a lance-head of graceful pattern, perfect in 
every respect; the only lance-head, as far as the writer has 
been able to learn, ever found at a considerable depth from 
the surface in any of the shell heaps of the St. John’s (Fig. 3). 
Other excavations yielded nothing of marked interest. 


HITCHEN’S CREEK. 


At the point where the St. John’s River enters Lake George 
is Volusia Bar. About half a mile south, Hitchen’s Creek 
joins the St. John’s on the east side of the river. A short dis- 
tance above, on the left hand side, going up the creek, are 
shell heaps and fields under cultivation; in all, about seven 
acres. A number of excavations yielded the usual bones of 
edible animals, and showed traces of numerous fire-places at 
varying depths. In the rear of the dwelling the shell deposit, 
considerably higher than elsewhere, is closely packed, the 
shells being crushed to a marked extent and having a large 
admixture of sandy loam—a “kjékkenmoédding.” In this 
deposit, below two feet, no pottery was met with, and the Pal- 
udine were of small size, in comparison to those of some of 
the shell heaps. Scattered on the surface were Paludine 
georgiane of large size, mingled with a Paludina previously 
unknown, Paludina georgiana, variety altior, Pilsbry.” The 
portion of the shell deposit, toward the swamp, is composed 
of unbroken shells, mostly of the two varieties of Paludina, 
of unusually large size and unmixed with sand or loam. 
Plain pottery is found in great abundance throughout. Water 
is reached at a depth of two feet. This deposit was probably 
made by the aborigines living upon the shell ridge adjacent, 
after the ridge had attained considerable size, since but few of 
the new variety of Paludina were found in the ridge below 
the surface and at comparatively little depth. 


SWAMP SHELL RIDGE NEAR MORRISON’S CREEK. 


About three miles south of Volusia Bar, Morrison’s Creek, a 
“cut-off,” divided from the St. John’s by an island, enters the 


5The Nautilus, April, 1892, p. 142, et seq. 
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river. Below this point, in the swamp, entirely surrounded 
by water when the river is high, is a ridge of shell running 
north and south, 350 feet in length, with a maximum breadth 
of 180 feet. The southern extremity, the lowest portion of 
the ridge, is from 4} to 6 feet in height; while the northern 
end attains a maximum elevation of 11 feet, 10 inches, above 
the level of the swamp when dry. ‘Two excavations, 8x5 feet, 
4in.x9} feet deep and 7}x4x6 feet deep, were made. Two 
or three bits of rude, plain pottery were met with, but none at 
a greater depth than two feet from the surface. Just below 
the surface a human humerus was found, and a human verte- 
bra at a depth of one foot. A fire-place was at the same depth 
but at a distance from the vertebra, which showed no marks of 
fire. At a depth of four feet was found a triangular imple- 
ment of shell; while 4 feet, 8 inches, down, immediately upon 
a fire-place, were two rude arrow-heads, one with ashes upon 
it. Animal bones, disconnected, mainly of the alligator, the 
turtle and the deer, were encountered throughout. 


MT. TAYLOR. 


This great swamp shell ridge,’ the highest fresh-water shell 
deposit on the St. John’s River, lies on the east bank, 200 
yards (paced) from the water’s edge. It is about one mile 
south of Volusia, and in dry seasons can be reached from the 
river by wading through the swamp; though access from dry 
land in the rear, about forty yards distant, is advisable. 
Under any circumstances, the services of a guide are a neces- 
sity. This shell heap is not referred to by Le Baron, nor is it 
particularly mentioned by Wyman, who could not have 
failed to describe so remarkable a heap, had it been accorded 
a visit. On page 44 of his memoir, Fresh Water Shell 
Mounds of the St. John’s River, Florida, “two mounds, right 
bank, between Lake Dexter and Volusia,” are included in the 

6The thanks of the writer are due to Mr. William Edgar Bird, of Brooklyn, for 
much information and valuable assistance, and for most cordial permission to prose- 
cute investigations on every portion of his 5000 acres lying between Lake Dexter 


and Volusia; including the great shell heaps and sand mound of Bluffton, in addition 
to Mt. Taylor and other shell heaps in the swamp. 
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list of shell heaps. This somewhat indefinite description 
would seem to indicate that his knowledge of the existence 
and location of Mt. Tavlor was based upon information 
derived from others and not personally verified. 

Mt. Taylor, standing alone in the swamp, which at high 
water is covered to a depth of 1} feet. rises abruptly on every 
side, the ascent of one portion being at an angle of 40°. The 
maximum. height of the ridge is 27 feet, 2 inches; its length 
at base 500 feet, with a maximum breadth of base of 175 feet. 
An almost level plateau on the summit has a length of 266 
feet, with a maximum breadth of 80 feet. The mound is 
overgrown with palmettoes, palmetto scrub, live oaks and 
cedars. It lies longitudinally east and west, and is composed 
almost exclusively of Paludinze of a smaller size than those 
of many of the later shell heaps. With the exception of a 
few fragments on the surface, no pottery was found in any por- 
tion of the heap, while implements of any description were of 
infrequent occurrence in the various excavations. As a rule, 
it may be said, the older the shell heap, the fewer relics are met 
with, though weapons of stone exist at all depths, even in 
mounds which contain no pottery, and in others below the 
level at which fragments of pottery are found. 


(1o be continued) 
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LEGENDS OF THE SUMIRO-ACCADIANS OF 
CHALDEA. 


By ALice BopInaTon. 


In Tue AMerIcAN Natura.ist for August, 1892, Mr. Wilson 
puts in a strong plea for the study of prehistoric anthropology, 
nor can the claims of this science be overrated. But of equal 
interest in its own line is the study of that earliest civilization 
of Western Asia, which a few years ago was itself prehistoric, 
and which has only emerged into the light of day since the 
deciphering of the Cuneiform inscriptions of Assyria and 
Chaldea. 

Some 5000 years B. C., wandering Turanian tribes' settled 
in the fertile alluvial plains at the mouths of the great rivers, 
Tigris and Euphrates, round the head of the Persian Gulf. 
Materials for building, it might be thought, did not exist, save 
for the giant reeds, fourteen to fifteen feet high, with which 

.the Arabs of that marshy region still construct their huts. 
But the Sumiro-Accadians, as these Turanian tribes were 
named, had the faculty possessed by their relations, the 
Chinese, of taking the first steps in inventions. Out of the 
‘mud and clay of their new home they made bricks, at first 
mere cakes of sund-dried clay; then these cakes were found 
to gain consistency by mixture with finely chopped straw; 
finally the clay was kiln-dried and gained a hardness and 
consistency equal to the best bricks produced now. The kiln- 
dried bricks were highly valued and were stamped with the 
name and titles of the king for whose palaces and temples 
they were to be used. Some bearing the name and title of 
Gudéa, the patesi or priest-king of Sirgulla, have inscriptions of 


1Chaldea. Story of the Natives. Z. A. Ragozin. 

?I must disclaim all responsibility for the spelling of proper names, since 
every authority I have consulted spells the names differently, and no fixed 
standard seems to have been arrived at. For instance, the spelling is some- 
times Shumiro-Akkadian, sometimes Sumiro-Accadian. 
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a highly archeic character. A statue of unique interest was 
found at Sirgulla;* the head is strikingly Turanian in form 
and feature and bears a turbaned cap such as may still be seen 
in Mongolia. No type can be more strikingly unlike that of 
the Semitic Assyrians who were to be in later times the rulers 
of Chaldea. This statue, and the bricks with their archeic 
inscriptions found with it, are considered to be as old as 
between 4000 and 3000 B. C. A successor to this oldest of 
known monarchs was Ur-ea, king of Ur, whose date can be 
approximately arrived at,‘ and whose reign was over before 
the Elamite Conquest of Chaldea; when Chedorlaomer (Kha- 
dar-Lagamar), of Genesis, chapter xiv, marched an army 
across the desert to attack the rich and populous valleys of 
Jordan, and carried off Lot, the brother of Abraham, among 
his captives. 

In the materials for holding their bricks together there was 
also progressive improvement; in the oldest buildings discoy- 
ered, a sticky red clay or loam was used; then bitumen was 
substituted, which, being applied hot, adheres so strongly to 
the bricks that pieces of these are broken off when an attempt 
is made to take a tragment of the cement. Finally, in the 
latest Babylonian period, a beautiful white cement made of 
calcareous earth was used, which has never been surpassed 
for lightness and strength. 

The whole country of Chaldea was absolutely flat; no ves- 
tige of natural hillock occurred throughout its whole extent. 
But the Accadians, whose very name shows their origin as 
mountaineers, were determined to raise their most impor- 
tant buildings above the inundations, and the wild beasts and 
noxious insects of the marshy plains. They erected artificial 
mounds of a size almost incredible. The great mound of 
Koyun-jik, which represents the palaces of Nineveh’ itself, 
covers an area of one hundred acres, and reaches an elevation 
of ninety-five feet at its highest point. To “heap up such a 


’Modern Tell-Loh. 

‘Chaldea, p. 214-19. 

’Though an Assyrian city, Nineveh was built on the Chaldean plan, on a 
“tell” or mound. 
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pile of brick and earth would require the united exertions of 
10,000 men for twelve years.”® Then only could the construc- 
tion of the palaces begin! The mound of Nebbi-Yuma, 
which has not yet been excavated covers an area of forty acres 
and is loftier and steeper than its neighbor. The platform of 
the principal mound of Mugheir (the “ Ur of the Chaldees” 
from which Abraham went forth) is faced with a wall ten feet 
thick, of red, kiln-dried bricks cemented with bitumen. 

The sub-structure of these mounds wes made up of rough 
bricks and rubbish, hence the inherent weakness of the whole 
structure. The heavy semi-tropical rains falling for weeks at 
a time soaked through the casing of fine bricks, and the foun- 
dation became a mass of yielding mud. The mighty palaces 
and temples upon which the Assyrian and Chaldean kings 
lavished all the resources of wealth, all the treasures of art, 
sank into sand-choked, shapeless heaps. But the treacherous 
clay could preserve, hidden from the prowling Arabs who 
roam over this land of once mighty empires, priceless treas- 
ures of art and literature. Exquisite alabaster slabs, richly 
engraved, beautiful enamelled tiles forming colored friezes; 
the great human-headed bulls whose very discovery made the 
name of Layard famous; the life-like groups of lions and 
lionesses ; and incomparably more precious than all, the royal 
libraries formed by the great kings, have been preserved for 
centuries beneath these unsightly mounds. For the one ayail- 
able substance, clay, formed the almost imperishable material 
of which the Chaldean and Assyrian “ books” were made. 

In the great mound of Koyun-jik (Nineveh) Layard found 
the remains of two sumptuous palaces, the residences of Sen- 
nacherib and of his grandson Asshurbanipal, who lived some 
650 years B. C., two of the mightiest sovereigns and conquer- 
ors of the Eastern World. In Asshurbanipal’s palace the 
explorer found two small chambers, containing a layer, more 
than a foot in height, of baked clay tablets, covered on both 
sides with cuneiform writings. Some were still entire, others 
in fragments. Layard filled many cases with the tablets, 
broken and unbroken; they were sent to England, and lay 


SFive Monarchies. Rawlinson, Vol. 1, pp. 317-18. 
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for years in the British Museum untouched and unnoticed. 
George Smith, a young archeologist whose devotion to science 
and untiring industry and patience enabled him to undertake 
—and to succeed in—an apparently impossible task, deter- 
mined not only to arrange and engrave the cuneiform texts 
on the tablets, but to read them, and this he succeeded in 
doing. The result was something astonishing. A series of 
twelve tablets was brought to light containing an epic poem 
of the highest antiquity and interest, the one alluded to fur- 
ther on, containing the earliest versions of the great Sun, 
Moon and Earth myths, of the Deluge, of Bel and the Dragon 
and of the Creation of the world. Fragments, of course, were 
missing, and to seek these George Smith was sent (by the gener- 
osity of the owners of The London Daily Telegraph) to search 
the Archive Chambers at Koyun-jik, and by inconceivable 
good fortune, found many of the missing pieces. On his sec- 
ond visit to Chaldea he fell a victim to plague. His last legi- 
ble words were worthy of a martyr to science. “ Not so well. 
If doctor present I should recover, but he has not come; if 
fatal, farewell to . . . My work has been entirely for the 
science I study. There isa large field for study in my collec- 
tion. I intended to work it out, but desire now that my 
antiquities and notes may be thrown open to all students. I 
have done my duty thoroughly. I do not fear the change, 
but desire to live for my family.” 

Besides the tablets containing the epic poem, two hundred 
tablets divided into three books were found at Nineveh, fifty 
of which have been deciphered. The contents of these also 
are supremely interesting; one book, the oldest, reveals the 
Shamanitic stage of the Sumiro-Accadian religion; a stage in 
which many Turanian tribes still remain. It treats of “evil 
spirits” with which earth, sky and the “abyss” under the 
earth were conceived to be filled; of sorcerers who could 
employ the power of the evil spirits for the destruction of 
mankind, and of magicians who understood incantations and 
spells capable of driving away these malignant powers,’ 
answering to the “black” and “white” magic of the Middle 


"La Magie et la Divination chez les Chaldeérs. Francois Lenormant. 
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Ages. The second book treats of diseases, for which no cure 
was known but exorcisms, since diseases were conceived to be 
personal demons. Even so late as three or four hundred years 
B. C., Greek travelers visiting Babylon beheld sick persons 
brought out into the streets, where any passer by could enquire 
as to their malady and suggest a remedy! Even this strange 
plan was not resorted to till all known forms of incantation 
had been gone through and proved vain. The third book 
shows a great advance from this religion of pure terror. 
Beneficent spirits, gods in fact, were appealed to, especially 
Una, the Heaven-god; Ea, the great deity of the Earth and 
Waters; Im, the Storm Wind; Ud, the Sun, and Gibil, Fire. 
Ea, above all, was beloved by the Sumiro-Accadians for his 
goodness and trusted for his wisdom. His very name was a 
terror to evil spirits. But beneficent as he was, Ea was con- 
sidered too great a deity to be lightly invoked, and in his son 
Meridug, they found a spirit whose sole office was to mediate 
between his father and suffering mankind. A whole tablet is 
devoted to a description of one such intercession, where the 
“Disease of the Head (insanity) has issued from the Abyss, 
from the dwelling of the Lord of the Abyss,” and has attacked 
a human being. Then “Meridug has looked on his misery. 
He has entered the abode of his father, Ea, and has spoken 
unto him: ‘My father, the Disease of the Head has issued 
from the Abyss. What he must do against it the man knows 
not. How shall he find healing?” Ea replies, “ My son, how 
dost thou not know? What should I teach thee? What I 
know, thou also knowest. But come hither, my son Meridug 

.’ Here follow directions for the cure of the sufferer 
that the “ Disease of the Head may vanish like a phantom of 
the night.” 

The conception of conscience was also carried to a high 
degree among the Sumiro-Accadians. With such insistence 
and authority did it speak that it was believed to be the voice 
of an indwelling guardian spirit. Some most beautiful 
prayers took their origin from this belief; they have been 
called the Penitential Psalms, from their striking likeness to 
those psalms in which King David confesses his iniquities and 
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humbles himself before the Lord. I have space but for a few 
verses of the Sumiro-Accadian psalm, called “The complaint 
of the repentant heart.” 

“O my God, my transgressions are very great; very great 
are my sins. I transgress and know it not. I wander in 
wrong paths and know it not. The Lord in the wrath of His 
heart has overwhelmed me with confusion. I lie on the 
ground and none reaches a hand to me. I cry out and there 
is none hears me.. . . My God, who knowest the unknown 
be merciful. . . . How long, O my God? . . . Lord 
Thou wilt not repulse Thy servant. In the midst of the 
stormy waters, come to my help, take me by the hand.” 

Since the key to the cuneiform inscriptions has been discov- 
ered, it has been evident that many legends of Genesis are 
varients of Sumiro-Accadian originals, and that from this 
source too was drawn the Jewish belief in magic, witchcraft, 
dreams, supernatural serpents, sacred trees, etc.; whilst the 
pure Monotheism of later times was fighting hard to establish 
itself in the hearts and minds of a people, who came from a 
cradleland of many gods. For in those palmy days of the 
Yellow Race, when it was at the head of human progress, the 
Semites are seen as nomad tribes dwelling amongst the Acca- 
dians, and in one most noted instance wandering from Ur of 
the Chaldees, till they finally reached Egypt and the Nile. And 
the legends, the superstitions, the forms of prayer of Accad 
are faithfully reflected in the earliest traditions of Israel. 


(To be continued.) 
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THE FLIGHT OF BIRDS. 
By I. LANCASTER. 


I have been asked what effect the application of soaring 
methods has upon active wing flight. If soaring goes on so 
easily where gravity is the motive power, why do not all birds 
soar? 

The soaring activity is not understood when such a question 
is put, obscurity arising, doubtless, from misconception. 

The usual statement of soaring held by everybody, and 
especially by mechanical authority, is diagrammed in 1, 
where g represents weight, w, horizontal air resistance, and p, 


& 


f 


normal pressure. When a horizontal force, f, is applied, of 
sufficient magnitude to cause p to equal both g and w, the 
plane moves on the horizontal path of soaring flight. Soar- 
ing, or indeed any sort of bird flight, would be impossible 
thus stated, which may be called the formula method. 

The soaring statement presented by nature, is seen in 2, 
where the horizontal force, f, and the horizontal resistance, w, 
are stricken out. Vertical g is replaced by gn and gp, while p 
remains the same in direction but not in magnitude. The 
pressure plane of air throws g out of vertical, making gn and 
gp out of it; pis equal to gn; f is equal to gp, and the plane 
soars; f pushes gp up as fast as gn pushes p down, producing 
a horizontal resultant. 

Compare both statements with 3. In either case a prism of 
air as wide as the distance across the extended wings of the 
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bird, as thick as the perpendicular distance between the front 
and rear edges of the wings, and say fifty feet long, is driven 


- 


out of the way in one second of time. ‘This is done, as above 
stated, in both cases, but the way of doing it is the vital 
matter. It is driven out by gnand not by f. Suppose f should 
stop acting. Motion of bird would then be downward on the 
normal line, in which motion gn would do the same work in 
one second as before. Motion both ways goes on simultan- 
eously, neither having the slightest effect upon the other, for 
the reason that they are 90° apart, and rectangular forces do 
not affect each other, the bird moving under each force as if 
the other were not acting. The way in which the air is driven 
out is determined by f, but gn does all the work. The law of 


fluid reactions throws all the air resistance to the bird’s motion 
around, normal to the plane of its wings; gn then forces it 
down, while f keeps the bird level. 

There is yet a very important point to be understood. In 
methods sanctioned by mechanical authority weight and air 
resistance are added in pressure. Both are assumed to be 
resistance to the soaring force. They should be subtracted, 
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not added. p isu reaction against gn and not a force equal to 
gn, acting with it against the soaring force. Atmosphere 
resistance to the bird must be overcome, but weight overcomes 
it, and is itself used up in the exertion. 

I once saw a parody on Jack, the Giant Killer. Jack was 
set upon simultaneously by two giants, either of which could 
have demolished him at once. He adroitly set them to fight- 
ing each other and then cut off their heads. Nature met with 
much the same problem. She desired a soaring bird. Two 
antagonists confronted her, air and weight. She so fashioned 
a bird as to take advantage of the law of fluid pressure, which 
set weight upon air resistance, in which contest they were both 
destroyed. She outdid Hercules in details of destruction. 
Pressure first cut weight into two unequal parts, then fell upon 
the greater and transformed it into a stream of escaping air 
condensation, while the smaller still offered resistance. Then 
from these condensations, equal to the total normal part, she 
obtained enough force through wing details to destroy the 
parallel part, and still have a large surplus. And all this was 
accomplished by a bird’s wing. It seems a pity that such a 
magnificent piece of work should belong only to fishhawks, 
carrion crows, and the like. 

Further, a single matter must be noticed. By referring to 
3, it will be seen that there is a region behind and above the 
lower surface of the bird, and beneath the front edge, of tri- . 
angular shape, that is not affected by the air. If the bird had 
but one motion on the upward slant, any thickness of parts, 
either of wing or body, would resist. But normal motion 
confines air collision to the under side, leaving a confused 
mass of eddies and reacting currents at the upper side. This 
region of eddies may be filled with solid materials and still 
not destroy the effect of a mathematical plane devoid of 
thickness. The front edge must be sharp but the rear edge 
may be overreached, as in 4, without further resistance. Such 
shape will move farther in the same time unit normally thana 
flat shape, while parallel motion is not changed in the slightest 
degree. The least projection above a b increases resistance. 
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I have called this region the “neutral zone,” for want of a 
better name. The bodies of all birds are almost entirely con- 
fined to this zone. 

The original question is now in order. Why do not all 
birds soar? For many reasons, among which are the follow- 


1. A bird may be of such shape that to throw it over to an 
inclination that gives a parallel factor small enough to be 
neutralized by the forward thrust would get part of the ani- 
mal out of the neutral zone. The gray pelican of the Gulf 
coasts is a case in point; especially when its gullet is full of 
fish. It must flap to get thrust for its large parallel factor. If 
its wings were one foot longer on each side, it could doubtless 
soar continuously, even if its body did encroach on resisting 
air to some extent. 

2. Weight may be too great for surface. In this case con- 
densations escape too readily to be utilized. A wild turkey, 
prairie-chicken, or pheasant, are examples. 

3. Weight may be too little for surface.. Here condensation 
is too weak to give thrust. A species of sea-gull found on the 
lower Florida peninsula is a good example. In May and 
June, when food is scarce, they flap continually. In Novem- 
ber and December, when food is plenty, they rarely move a 
wing. They will put into an empty craw their weight in food. 

4, Life habits may prevent suitable feather construction. I 
presume this reason may apply to many small birds. 

In the case of bats, the small factor may be entirely neu- 
tralized by flapping, as there seems to be at least no surface 
provision for utilizing the estaping condensations. 

Flying squirrels do not sustain themselves. 
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But in no case of bird flight that I am acquainted with, can 
it be said that the normal factor is opposed by flapping. That 
is cancelled by its own work on air. Flapping goes on for the 
sole purpose of producing parallel motion by either increasing 
the energy of the condensations, or by a backward push 
against the air. 

It must be borne in mind that the nearer the bird’s wings 
approach horizontal, the less will be the obstructive gravity 
factor, but on the other hand, the more contracted will be the 
neutral zone. The moment this zone is encroached upon, 
more is lost in resistance of air, than is gained by lessening 
the small factor. 

In experimenting, I never pay the least attention to what I 
have called the “soaring force,’ meaning thereby the force 
required to push the plane to the resultant, after the small 
factor is neutralized. I have never used scales delicate 
enough to measure this force. The moment the small factor 
is out of the way, the plane runs to the front to the limit of 
its freedom. 

There is the narrowest possible margin between active and 
fixed wing flight. The only group of white pelicans I ever 
met with, eight in number, moved through the air in alternate 
flapping and gliding motion. Once only, I found them facing 
a southwester on fixed wings. They rested in the gale as 
firmly as if fastened to arigid support. I had been observing 
them daily for fiveemonths and was rewarded by this very 
unusual exhibition. { shot one of them and found its gullet 
and intestines full of fish, and it could only spread one square 
foot of surface to each five pounds of weight, the greatest con- 
trast of surface to weight I ever found. 

The entire subject of bird flight has been persistently mis- 
conceived. It must be recast in toto to rescue it from the 
mass of delusion that involves it. To speak of erroneous 
details is labor lost. It is all erroneous. There is no stress in 
the entire activity, either in direction or magnitude, where 
stresses are supposed to be. Whén it is seen that from eleven- 
twelfths to seventeen-eighteenths, approximately, of total 
weight is employed in overcoming total air resistance to the 
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bird’s motion, it is easily conceivable that the animal may 
overcome the remaining resistance without the necessity of 
estimating the muscular exertion of a creature weighing eight 
ounces in terms of horse power. 
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EDITORIALS. 


EDITORS, E. D. COPE, AND J. 8S. KINGSLEY. 


—Ar the October meeting of the American Humane Association, 
held in Philadelphia, a resolution was passed of a very dangerous 
nature. It urged upon the Legislature of every State in the Union 
the enactment of Jaws which shall prohibit, under severe penalty, the 
repetition of vainful experiments upon animals for the purpose of 
teaching or demonstrating well-known and accepted facts. The danger 
lies not in the intent, but in the fact that incompetent persons will feel 
it their duty to say that this experiment is painful, that another is 
unnecessary ; and further, it strikes a deadly blow at all future increase 
of knowledge. An investigator in physiology can only be trained 
by the laboratory method. He cannot read the accounts of previous 
work and, with no further preparation, proceed at once to the solution 
of new problems. He must, rather, test his powers of experimenta- 
tion by this very repetition which the proposed law prohibits. He 
must demonstrate for himself “well-known and accepted facts,” and 
until he is able to bring his results into full accord with those facts 
he is incompetent to enter untrodden fields where he is without checks 
upon the accuracy of his results. 

That the proposed legislation is not so vicious as some, which, for- 
tunately, has been rare in the United States, isa matter for which we 
should be thankful; but, on the other hand, it would place a danger- 
ous tool in the hands of such fanatics and unqualified persons as com- 
monly occupy important positions in connection with the societies for 
the prevention of cruelty to animals. The writer has a somewhat 
extensive acquaintance with the physiological investigators of both 
Europe and America, and he knows them to be as a class humane per- 
sons unwilling to inflict unnecessary suffering upon any animal, and 
at the same time fully as competent to judge of the necessity of any 
experiment as the persons whom the proposed legislation would put in 
the position of prosecutors and judges. 


—LievTenant Peary has obtained leave of absence from the Sec- 
retary of the Navy for the purpose of further prosecution of Arctic 
explorations. He proposes to establish himself at a point on the 
northern coast of Greenland already visited by him as a base for 
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explorations northward. He expects to travel over the ice which 
covers the ocean, toward, and if circumstances permit, to the pole. 
It will be a fortunate circumstance, and one conducive to the success 
of the expedition, if land shall be found to the north of Greenland. 
This, Lieutenant Peary suspects, may be the fact. Transportation will 
be thus more easy and less dangerous, and much of interest to science 
may be expected to result. The determination of the geologic and 
paleontologic features of the region is of first-class importance to 
world-history, and much important evidence will be contributed 
toward the solution of some at present obscure problems. 


—TuHE numbers of THe AMERICAN Narturatisr for 1892 were 
issued at the following dates: January, March 26; February, March 
31; March, April 25; April, April 29; May, May 1; and all subse- 
quent numbers on the first of the month named on the cover and 
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RECENT LITERATURE. 


The Apodidez.'—This, one of the latest of the “ Nature Series,” 
is not up to its predecessors either in accuracy of statement or sug- 
gestiveness of matter. The author, starting off with the intention of 
working up the comparative anatomy of this family of phyllopod crus- 
tacea, has been led to regard them as all-important in phylogenetic 
speculations, but, unfortunately, the good points of his volume are not 
original, while the original portions cannot be praised. Thus the cen- 
tral position of the Phyllopods in the Crustacean branch was recog- 
nized long ago, while the comparison of the foot of the Apus with the 
parapodum of a Polychzte worm was made long before Bernard entered 
the field of zoology. On the other hand the special studies of Mr. 
Bernard have led him to regard the differences between the annelids 
and Apus as of extremely minor importance. All you have to do, 
says he in effect, is to bend the anterior end of a carnivorous annelid 
back upon itself to produce this portion of Apus, and the thing is 
done. Resemblances are magnified and differences are minimized or 


ignored, and presto! Apus is the all-important arthropod. The name 
of Macmillan & Co. is so uniformly associated with only first-class 
works that we were surprised to see it on the present volume. 


Darwin, and After Darwin; I, The Darwinian Theory, . 
by Grorce JoHn Romanes.’—Romanes has devoted the best years 
of his life to the defence of the evolutionary faith and to making 
himself acquainted with, advocating, and extending Darwin’s ideas. 
The present work consists of two volumes, viz., “The Darwinian 
Theory,” and “ Post-Darwinian Questions.” The latter, soon to be 
issued, is to treat of heredity, utility, isolation, etc., which have 
become prominent since the death of Darwin. The former is a 
systematic exposition of the Darwinism of Darwin. It gives a 
résumé of the evidence, as it is known at present from class- 
ification, Morphology, Embryology, Paleontology, and Geographical 
Distribution, and includes a full discussion of the Theories of Natural 
and of Sexual Selection. It is a neat volume of 460 pages, fully 


1The Apodide. A morphological’ study, by Henry Meyners Bernard. London 
and New York. Macmillan & Co., 1892. 


2Chicago. The Open Court Publishing Company, 1892. 
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illustrated with new figures that largely increase its value. It is the 
best single volume on the general subject that has appeared since 
Darwin’s time, and it is doubtless destined to be for years to come the 
one book to which general readers will turn for a concise statement of 
his ideas. 

The principle of continuity makes antecedently probable the theory 
of organic evolution. The probability is strengthened by the fact that 
a natural classification of organic beings seems with the advance of 
knowledge more and more evident. The evidence from Morphology 
in the present volume is confined largely to a discussion of rudimen- 
tary structures, and especially such as are found in the human body. 
Muscles of the external ear, panniculus carnosus, feet, hands, tail, ver- 
miform appendix of the cecum, ear, hair, teeth, perforation of the 
humerus and flattening of the tibia areall treated. In this connection 
Dr. Louis Robinson’s recent interesting observations on the grasping 
power of the infant’s hand are reported. In discussing Embryology, 
considerable space is devoted to the phenomena of fertilization and 
karyokinesis, since the author believes the great similarity in these 
highly complex and specialized processes, shown throughout the animal 
and vegetable kingdoms, to be indicative of organic continuity, and 
hence evidence of the highest importance. The testimony afforded by 
connecting links, which has accumulated mainly since Darwin first 
published, forms an interesting section, made more interesting by good 
figures. Geographical Distribution is mainly a summary of Wallace’s 
- observations. 

The evidence for and against the theory of Natural Selection is fully 
and fairly given. Romanes believes this principle to be not the sole, 
but the most important, factor of organic evolution. The main gen- 
eral arguments in favor of the theory are three, viz., its inherent 
necessity, the facts of heredity, variation, and struggle for existence 
being excepted ; the fact that among all the millions of structures and 
instincts, each is developed for the benefit of its own species, and in 
not a single case for the exclusive benefit of another species; also the 
facts of domestication. Protective coloring, warning coloring and 
mimicry afford strong evidence. The theory of Natural Selection is 
often misunderstood, even by its advocates, notably by Wallace. 
Certain apparently strong objections to it are capable of being 
answered, and this Romanes proceeds to do, discussing the presence of 
similar organs in widely different groups (Mivart’s instance of the eyes 
of the cuttlefish and of vertebrates), and the preservation of the first 
beginnings of structures (the Duke of Argyll’s “ Prophetic Germs ”), 
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where the principle of correlation must play so important a part. The 
electric organ in the tail of the skate is a formidable case, which our 
present knowledge is not able satisfactorily to dispose of. In the last 
chapter Mr. Wallace’s objections to Darwin’s theory of Sexual Selee- 
tion are replied to. The relations of the Darwinian doctrine to adap- 
tation and beauty in organic nature are discussed in brief, and finally 
its relations to the fundamentals of religion—F. 8. Ler. 


The Diseases of Personality, by Tu. Rrsov.—The new Psy- 
chology is under a great debt to Ribot for his studies of nervous dis- 
eases. In this last volume he bases personality as the highest form of 
psychic individuality upon the organic sense. All the bodily organs 
are constantly sending into the central nervous system impulses that 
give rise to sensations. These organic sensations are relatively more 
prominent in the lower animals, because there they are not, as they are 
higher in the scale, covered up by desires, passions, perceptions and 
ideas. Everywhere, however, they form the physical basis of person- 
ality. The author analyzes the organic, emotional and intellectual 
conditions and disorders of personality. The discussions include the 
meaning of “individual” in various forms of animal life; the person- 
ality of twins and double monsters; the rdle of memory ; transforma- 
tions brought about by hallucinations and by ideas; the phenomena 
of the dissolution of personality in cases of progressive dementia. A 
convenient, if not entirely comprehensive, classification of the diseases 
mentioned is that its three categories, viz., alienation (where the 
changed person is either entirely ignorant of his former self or regards 
it objectively), alternation (ordinary cases of double consciousness), 
and substitution (where the individual takes on a new character, yet is 
conscious of his former one, as where he now believes himself a king, 
although he remembers that he was formerly a poor man). 

It is to be hoped that the same publishers will issue in the same neat 
fourm the author’s works on the diseases of memory and of the will. 

F.S. Lee. 


’Authorized translation, Chicago. The Open Court Publishing Co. pp. 157. 


The American Naturalist. [January, 


General Notes. 


GEOLOGY AND PALEONTOLOGY. 


On the Formation of Oolite.—Dr. A. Rothpletz has proposed 
a theory of the formation of odlite, which is as interesting as it is 
novel. He noticed on the shores of Great Salt Lake, Utah, snow-white 
and silver-gray calcareous corpuscles in great numbers. They form a 
large part of the beach sand, and where they lie in the water they are 
partly covered with a bluish-green alga-mass. On examination the 
algoid bodies proved to be colonies of cells of the lime secreting algze, 
Gloocapsa and Gleothece. By a series of experiments Dr. Rothpletz 
satisfied himself that the calcareous bodies secreted by the plants and 
the calcareous bodies which compose the beach sand are identical. 
Pursuing his researches, the author investigated the odlites from the 
strand of the Red Sea, and found that although slightly differing in 
structure, these odlites originate similarly to those of Salt Lake; that 
is, from lime secreting alge. 

In studying fossil forms Dr. Rothpletz has found in a gray limestone 
from the Lias of the Vilser Alps, and in the great odlite structure of 
the Wettersteinkalk structures analogous to the calcareous bodies from 
Salt Lake. Also the structure of certain calcareous odlites investi- 
gated by Wethered, and more recently by Bleicher (May, 1892), 
closely resembles that of the Red Sea odlite. In view of these facts, 
Dr. Rothpletz is inclined to believe that at least the majority of the 
marine calcareous odlites with regular zonal and radial structures are 
of plant origin; the product of microscopically small alge of very 
low rank, capable of secreting lime—From Botanisches Centralblatt. 
Translated by F. W. Cragin for the American Geologist, Nov., 1892. 


Geology of Northeastern Alabama.‘—Mr. Hayes’ report covers 
the topography, drainage, stratigraphy and structure of Northeastern 
Alabama and adjacent portions of Georgia and Tennessee. It is 
intended as a basis for the economic geology of that region, and is, 
therefore, general rather than special and detailed. The rocks of the 

*Report on Geology of Northeastern Alabama and adjacent portions of Georgia 


and Tennessee. Bulletin No. 4, Geological Survey of Alabama. By C. Willard 
Hayes, Assistant Geologist U. S. Geol. Surv., 1892. 
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area under consideration are all Paleozoic, and include representatives 
of all the larger subdivisions of that system. A columnar section of 
the strata exposed east of Browntown Valley gives the Cambrian rocks 
an average thickness of 7550 feet ; the Silurian, 5935 feet; the Devon- 
ian, 180 feet; and the Carboniferous, 2175 feet. The formation names 
are all new, being purely geographic and local. It is questionable if 
the making of new names is necessary in regions contiguous to those 
with similar formations whose names have been generally adopted. 
The reason advanced, “to avoid all remote correlations,” does not seem 
sufficient to warrant such innovations. 

The report is accompanied by an excellent Geological map which 
shows a structure section through Northeastern Alabama. 


The Mesosauria of South Africa.—Paleontologists are indebted 
to Prof. H. G. Seeley for a detailed description of the Mesosauria of 
South Africa, and an exact statement of the relations of Mesosaurus 
with Stereosternum. 

For many years the genus Mesosaurus has been evidenced by a 
single fossil from Griqualand, South Africa, described by Gervais in 
1865 under the name Mesosaurus tenuidens. In 1878 four specimens 
from the shale at the margin of the Kimberley Diamond field were 
obtained by Mr. G. H. Lee, and deposited in the British Museum. They 
show that Mesosaurus was a long-tailed reptile, with hind limbs well 
developed. Mr.Seeley found itimpossible to refer the Kimberley speci- 
mens to M. tenuidens, and described them under the name M. pleuro- 
gaster. The well-developed abdominal ribs, formed of flattened 
plates, give this species its most distinctive feature. 

A second specimen of M. tenuidens found in the district of Albania 
by David Arnold, preserved in the Cape Town Museum, shows the 
ventral aspect of the anterior part of the skeleton. There are some 
differences between this specimen and the type, but Mr. Seeley does 
not consider them important enough to prove specific distinction. 

Apother specimen of the same genus, from near Burghersdorf, is in 
the Albany Museum at Grahamstown. It shows the dorsal aspect of 
dorsal vertebre and ribs. It indicates a new species, but there is no 
character available for its definition except that of relatively stout 
ribs. 

In discussing the relations of Mesosaurus with Stereosternum, 
Mr. Seeley refers to Stereosternum tumidum from Brazil, described 
by Cope in 1886, and figures the shoulder girdle of that species 
to show a pair of wide, thin, crescentic bones in advance of the 
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shoulder girdle. In regard to these bones Mr. Seeley says: “If 
the transverse expansion seen in the Paris type of Mesosaurus is the 
same bone, its form is imperfect, but it is in the same position as the 
lateral crescentic bone of Stereosternum. There is nothing in the Cape 
Town Mesosaurus which corresponds in form with these bones in 
Stereosternum, and the shoulder girdle in the two types seems to be 
unlike, because the coracoids in the Brazilian genus met (as shown by 
the thickened margin) in the median line, while in Mesosaurus there 
seems to have been a squamous overlap as in Monotreme mammals, 
and as the coracoid cartilages overlap in Triton and Salamandra. 
This condition, so far as I am aware, is not otherwise suggested by 
remains of fossil reptiles. There is also a possible resemblance to Sal- 
amanders in the fact that the scapula and coracoid are not separable, 
though the Cape Town Mesosaurus appears to indicate a suture. 

These African Sauromorpha closely resemble some genera from the 
Trias of Europe in general form and characters of the humerus. This 
leads Mr. Seeley to present, for the present, the following classification 
of a small group to which he gives the name “ Mesosauria:” 


MESOSAURIA. 


General Characters.—Palate closed in the median line, teeth slen- 
der, prehensile; cervical ribs with a single articulation, dorsal ribs 
articulated to the anterior face of the neural arch. The shoulder- 
girdle formed of scapular and clavicular arches. Humerus expanded 
distally with an ent-epicondylar foramen. Digits terminating in claws. 


Division I. Proganosauria. 


Articular faces of centrum conically cupped, coracoid and scapula 
anchylosed, a larg: clavicle (or separate episcapule), a sacrum of four 
vertebrie, a foramen in the pubis, five bones in the distal row of the 
tarsus, neck short, tail long. South Africa, South America. 


Division II. Neusticosauria. 


Articular faces of centrum flat, coracoid and scapula separate, clav- 
icles relatively small (no separate episcapula), sacrum unknown, a 
notch instead of a foramen in the pubis, neck long, tail short. Europe. 

This order is an important diagnostic type of its horizon, and all 
additional knowledge respecting it is welcome. 

Quarterly Jour. Geol. Soc., Nov., 1892. 
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Kansas Pterodactyls.—The wealth of material in the museum 
of the Kansas University affords Prof. Williston the opportunity to 
compare the genera Nyctodactylus, Pterodactylus and Pteranodon, 
with the following result: 

“Tt seems very probable that the genus Nyctodactylus has no teeth 
in its jaws; it agrees in every other respect with the genus Pterodacty- 
lus, so far as known. Now, in not a few species of Pterodactylus the 
teeth are confined to the anterior end of the jaws, and their entire 
absence, unaccompanied by other structural differences, will hardly 
constitute an order, or even a family. 

“Pteranodon differs from Pterodactylus, so far as that genus is 
known, in the united coracoscapule and pubes, both of which charac- 
ters are found in Rhamphorhynchus. 

“The sole family characters remaining then, for Pteranodon, are 
absence of teeth, a supra-occipital crest, and the articulation of the 
upper end of the scapula.” 

Prof. Williston, therefore, proposes the following classification : 
Order Pterosauria. 

Family Pterodactylidz; sub-families, Pteranodontine, Pterodactyl- 
inze. 

Family Rhamphorhynchide. 

Family Ornithocheiridze.—Kansas University Quarterly, July, 1892. 


Geological News, General.—Prof. S. W. Williston considers the 
practice of American text-books in Geology in introducing generic 
names of characteristic fossils as the names of the geological horizons 
whence they come as very reprehensible. Leconte’s Elements contains 
a long list of such names that have long been out of use by paleon- 
tologists—Kansas Univ. Quart., July, 1892. According to T. Mel- 
lard Reade, marine sands are rounded and highly polished, while 
non-marine but purely glacial sands are invariably angular.— Geolog- 
ical Magazine, Oct., 1392. M. Boule calls attention to some well- 
preserved remains of Elephas meridionalis found in the volcanic 
terranes of Senéze (Haute-Loire). They resemble E. meridionalis of 
the English Crag. ‘This fossil confirms M. Boule’s previous statement 
that while some of the volcanoes of the valley of the Allier (Coupet 
and Chilhas) were active during the middle Pliocene, others, like 
Senéze, are contemporary with E. meridionalis, and are therefore more 
recent.—Revue Scientifique, Nov., 1892. 


Paleozoic.—A new form of the rare group Agelacrinitide has 
been found in the lower carboniferous limestone of Cumberland, 
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England. The fossil is described and figured in the Quart. Jour. 
Geol. Soc. May, 1892, under the name Lepidodiscus milleri, by 
G. Sharman and E. T. Newton-—-Mr. H. G. Seeley describes a new 
reptile from Welte Vreden, Cape Colony, Eunotosaurus africanus. 
The dorsal vertebre in form and number suggest the Chelonian type, 
but the specimen affords no proof that the whole of the dorsal verte- 
bre are preserved. Every character preserved differs from those of 
South African fossils hitherto known, with the exception of the pubis, 
which suggests that the specimen is referable to the Mesosauria in a 
division distinct from the Proganosauria—Quart. Jour. Geol. Soc., 
Nov., 1892..—— Eleven new species of Lower Silurian Ostracoda refer- 
able to the two genera Leperditia and Schmidtella are described and 
figured by E. O. Ulrich in the Amer. Geol., Nov., 1892. 


Mesozoic.—Mr. Arthur Hollick calls attention to some fossil mol- 
- luses found at Tottenville and Arrochar, Long Island. Prof. Whitman 
has determined them to be marine cretaceous species. These, in con- 
nection with cretaceous plants found in the same locality, establishes 
the cretaceous strata which have hitherto been assumed to extend 
along the southern and western shores of Long Island.—Trans. ‘New 
York Acad. Sci., 1892, p. 96. A new Mosasaur, Clidastes westii, is 
described by Mr. Williston. The fossil was found in the uppermost of 
the Niobrara beds, and consists of a complete lower jaw, quadrate, 
portions of the skull, the larger part of the vertebral column, and the 
incompiete hind and fore paddle. It is estimated that the animal in 
life measured seventeen and one-half feet.—Kansas Univ. Quart., July, 
1892. Mr. Uhler’s observations show three structural units in the 
Tuscaloosa formation instead of the one insisted upon by McGee and 
Darton. Hibs division is as follows: 1 The Potomac formation proper 
laid down on the broken border of the crystalline rocks and capped 
by the variegated clay. 2 The Albirupean formation, which includes 
the series of clays, sands and cobble-stone deposits resting between the 
_ variegated clay and the base of the Severn formation. 3 Alternate 
clay sands resting upon the irregular and eroded surface of the white 
clay or sand of the preceding group.—Trans. Maryland Acad. Sci., 


1892. 


Cenozoic.—The collection of fossil marsupials at Queensland 


includes a fine series of mandibles of Phascolomys mitchellii, which sup- 
port Mr. De Vis in making this a distinct species from P. platyrhinus. 
—Proceeds. Linn. Soc. N. S. W., 1891. 


Two species, Laganum 
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decagonale and Cassidulus florescens, have been added by Mr. Gregory 
to the Australian fossil Echinoidea. The papers recently published 
by Cotteau, Tate, Bittner, and Gregory on Australian Cenozoic Ech- 
inoids, show that the fanna in question is Eocene and Oligocene instead 
of Miocene, and that it is remarkably rich and varied in genera— 
Geol. Mag., Oct., 1892.——A collection of mammalian bones from 
Mongolia reported on by Lydekker are of interest since they carry the 
Chinese mammalian fauna to a more northern district than has hith- 
erto been known, and they indicate two Indian Siwalik species not 
previously recorded from Chinese territory, viz., Hyena macrostoma 
and Equus sivalensis.— Records Geol. Surv. India, Vol. xxiv. 
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MINERALOGY AND PETROGRAPHY:.' 


The Origin and Classification of Igneous Rocks.—Mr, 
Iddings’ has recently published at length the data upon which are 
based his conclusions concerning the causes of the different structures 
exhibited by the igneous rocks of Electric Peak and Sepulchre Moun- 
tain and of their varied mineral composition. The main results 
reached by this study have already been noticed in these pages.’ It 
may be well again to call attention to the fact that in this region the 
different conditions attending the final consolidation of the ejected and 
of the intruded magmas affected not only their crystalline structure, 
but also their essential mineral composition; consequently, the mole- 
cules in a chemically homogenous fluid magma combine in various 
ways and form quite different associations of silicate minerals, produc- 
ing mineralogically different rocks. For instance, biotite is an essen- 
tial constituent of even the most basic of the intrusive rocks, while in 
the effusive phases it is rarely found in rocks containing less than 61% 
of SiO,. Again, quartz is common in the coarser grained varieties of 
the former and is absent from those of the latter. Therefore, it is more 
proper to consider intrusive and effusive rocks that havea like chemical 
composition as corresponding or equivalent rocks, than those forms of 
the two series that have similar mineral compositions. The classifica- 
tion of igneous rocks should recognize the close dependence of struc- 
ture and mineralogical composition upon geological relations. But, 
since the structure is the best exponent of these relations, structure 
should form the basis of this classification. Though giving most of 
his attention to the general subject of the relation existing between the 
structure and the geological position of the rocks of the area described, 
the author devotes a portion of his article to illustrating the inter- 
growths of hypersthene, pyroxene and hornblende that occur so plen- 
tifully developed in the rocks of the region. In a second paper the 
same author* attacks the great problem of the origin of igneous rocks. 
He introduces the subject by outlining the growth of the theory first 
enunciated by Scrope, that the varieties of igneous rocks are the result 


1Edited by Dr. W.S. Bayley, Colby University, Waterville, Maine. 
*Twelfth Ann. Rep. Director U.S. Geol. Survey, Washington, 1892, p. 569. 
3Cf. AMERICAN NATURALIST, April, 1890, p. 360. 

‘The Origin of Igneous Rocks. Bull. Philos. Soc. Wash., xii, 1892, p. 89. 
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of the differentiation of a homogeneous magma. Scrope’s notion was 
a crude one, but it has been built upon little by little until it has, in 
the hands of Mr. Iddings, been placed upon a footing secure enough 
to warrant its being thoroughly tested by observation and experimen- 
tation. The author points out the evidences of the close relationships 
exhibited by the rocks emanating from a volcanic center and their 
differences from similar groups from other centers, and then takes up 
the question of the differentiation of molten magmas. He brings for- 
ward geological and chemical evidences of the fact of differentiation, 
and explains the act upon Soret’s principle that in a solution whose 
parts are at different temperatures there will be a concentration of the 
salt in the colder parts. Lagorio has shown that rock magmas are 
solutions, and Iddings believes they are solutions of the chemical ele- 
ments or of their oxides. Consequently, after differentiation has taken 
place and cooling sets in, different minerals are formed according to laws 
that depend upon the proportions of the oxides occurring in the differ- 
entiated portions. This is apparently contradictory to the view of 
Rosenbusch,*® who regards rocks as having originated in the differen- 
tiation of a magma, but of a magma which is a solution of silicate salts 
in a silicate solvent. Asa result of the condition of affairs suggested 
by Iddings the first eruption from a volcanic center would naturally 
possess a composition intermediate between those of succeeding erup- 
tions. As a fact the author states that the sequence is usually a rock 
of intermediate composition, followed by less siliceous and more silic- 
eous ones, to those very basic and very acid. The last eruptions are 
of very exceptional character. These will occur in small quantity 
only, and will be first eroded from the surface. Consequently these 
forms will be found principally in dykes. They are the forms to which 
Rosenbusch has given the group name “Ganggesteine.” These rocks, 
according to Iddings, have their equivalents among volcanic fiows, but 
the association of minerals in them is different. It is simply their 
structure, therefore, that characterizes the dyke rocks. They have 
originated in the same manner as have other eruptives, and conse- 
quently are not essentially different from them. The author’s views 
are developed carefully and at considerable length. They will 
undoubtedly serve to turn the attention of petrographers to a subject 
that has lain neglected long enough—the comparative study of rocks 
of single geological provinces. The paper will well repay very careful 
reading by all petrographers and theoretical geologists, who should be 


5AMERICAN NATURALIST, Noy., 1890, p. 1071. 
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glad to know that it is on sale by the Philosophical Society of 
Washington, from whose secretary it may be purchased for $1. 


The Novaculites of Arkansas.—In his excellent discussion of 
the novaculites of Arkansas, Griswold® describes most of these rocks as 
consisting of very tiny irregular grains of quartz with occasional 
specks of carbonaceous matter. Originally the rock contained also 
wel) crystallized rhombohedra of calcite, traces of which are sometimes 
seen in the sections. Generally, however, the calcite has entirely 
disappeared, and its place is now occupied by a rhombic cavity, around 
which the quartz grains are packed as though they had been shoved 
about by the crystallizing carbonate. The good cutting qualities of 
Arkansas whetstones are thought to be due to the presence of these 
cavities. The purity of the Hot Springs novaculite is shown by an 
analysis that yielded : 


SiO, Al,O, Fe,O, CaO MgO K,O Na,O Loss Total 
99.45 .26 12 tr 19 54  .06=100.62 


According to the author the rocks were first deposited as a mud or 


ooze, in which calcite crystallized. They were then consolidated by 
simple pressure, and finally, after upturning and erosion, they were 
supplied with a small quantity of secondary silica. 


Petrographical News.—Osann’ has discovered that the mineral 
heretofore regarded as sodalite in the Montreal eleolite-syenite is 
nosean, as it contains 5-6% of SO,, and very littlecalcium. It is quite 
abundant in the rock, and is included as idiomorphic grains in its 
garnets. A microscopical test proposed by the author for distinguish- 
ing between nosean and sodalite is as follows: Moisten slide with 
dilute acetic acid to which a little barium-chloride has been added, and 
allow to stand in an atmosphere of the acid. Sodalite remains trans- 
parent, while nosean is covered with an opaque coating of barium 
sulphate. 

The coloring matter of the black limestone of the Pyrenees is shown 
by Jannetaz® to be carbon, probably in the form of anthracite. 

The new catalogue of geology and petrography issued by Ward’s 
Natural Science Establishment, of Rochester, N. Y., deserves mention 


6Ann. Rep. Geol. Survey of Ark. for 1890, Vol. iii, pp. 122-168. 
7Neues Jahrb. f. Min., etc., 1892, i, p. 222. 
SBull. Soc. Frang d. Min., xv, 1892, p. 101. 
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in these notes because of the full list of rock names contained in it. 
The principal rock types are defined, and under each are given the 
technical names of all its varieties. It is further interesting as an 
indication of the growing importance of lithology in this country, 
since it is quite evident that Prof. Ward would not find it advisable to 
keep in stock such a large quantity of rock material were the demands 
for it rare. The catalogue may well serve the geologist as a table of 
petrographical synonyms. 


A New Occurrence of Ptilolite.—A new occurrence of ptilo- 
lite has been discovered by Cross and Eakins’ in Custer County, Col., 
about three miles southeast of Silver Creek, in the vesicles of a dull 
green devitrified pitchstone. The mineral is in very slender needles 
that are optically negative. An analysis made on very carefully 
selected material gave: 


SiO, Al,O, CaO K,O NaO H,O Total 
67.83 1144 3.30 64 2.63 13.44—99.28, 


which is equivalent to R, Al, Si,, O,,+63 H,O, a formula identical with 
that determined for mordenite by Pirsson.’” Clarke” regards a part 
of the water in each mineral as basic, and believes that mordenite, the 
ptilolite from Silver Creek and the original ptilolite (which is poor in 
Na,O) are mixtures of the salts. AJ, (Si,O,); Ca H,. 3Aq, Al, (Si,O,), 
Ca H,. 6Aq, Al, (Si,O,); Na, H,. 6Aq and Al, (Si,O;), K, H,. 6Aq. 


Mineralogical News.—Polybasite and tennantite are reported by 
Penfield and Pearce” from the Mollie Gibson Mine in Aspen, Col. 
The former is the ore of the mine. It occurs massive, often associa- 
ted with barite and siderite. It is of a grayish-black color, and has 
disseminated through it patches of the lighter tennantite. Analyses, 
corrected for impurities, follow: 


s As Sb Aq Pb Cu Zn_ Fe 


Polybasite..... 18.13 7.01 56.90 14.85 2.81 
Tennantite... 25.04 17.18 .13 13.65 .86 35.72 6.90 


42 


Crystals of both minerals are known to occur in several of the Colorado 
mines, though they have not yet been described. 


®Amer. Jour. Sci., August, 1892, p. 96. 
l0Cf. AMERICAN NaTuRALIST, 1891, p. 372. 
"Amer. Jour. Sci., August, 1892, p. 101. 
Amer. Jour. Sci., July, 1892, p. 15. 
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The cerussite from Pacaudiére, near Roanne, Loire, France, is stated 
by Gonnard"™ to be associated with copper, silver and lead compounds, 
pyrite, limonite, quartz and calcite. Itssimple crystals present a large 
variety of planes. Twinned crystals are common, and trillings are 
known. A description of the several types is given by the author. 
For sixty years past the same mineral has been known to occur at the 
argentiferous galena mines of Pontgibaud Puy-de-Déme, but the fact 
has not been noted in the treatises on Systematic Mineralogy. All the 
crystals seem to have been formed at the expense of galena and bour- 
nonite by the action of CO, from the neighboring volcanic vents. The 
habit of its crystals is well described by Gonnard". 

Morenosite [(Ni Mg) SO,+-7H,O] in green stalactites from the foot 
of the Breithorn in Zermatt, yielded the same mineralogist” the figures 
SO, = 28.7; NiO = 18.5; MgO =65; H,O = 46.5. A single 
fragment of an ochre-yellow mineral from New Caledonia is a silicate 
of nickel, magnesium and iron : 


SiO, Fe,O, Al,0O, NiO MgO H,O Total 
33.0 185 15 263 80 14.0= 1013 


Frossard substantiates the statement of Mallard that the black 
garnet pyreneite is a grossularite and not a melanite as reported by 
Raymond. Its density varies between 3.375 and 3.53. 

Vesuvianite is reported by Pisani” from Settino in the Rhetian Alps. 
Its analysis gave: 


SiO, Al,O, FeQ CaO MgO MnO Loss Total 
39.0 143 18 374 67 tr. = 001 


The supposed martite crystals in the rock of Cuzeau, Mont Doré, 
are tabular hematites cemented into octahedra by magnesio-ferrite, as 
determined by Lacroix.” 

In the basic clays of Condorcet near Nyons, Dréme, France, are boul- 
ders of siliceous limestone, with cavities whose walls are lined with bi-pyr- 
amidal quartz crystals, transparent celestite, dolomite and calcite. The 
quartz and celestite both contain rare planes beautifully developed.” 


Bull. Soc. Fran¢ d. Min., xv, 1892, p. 35. 
KV; p> 41. 
DTb., xv, 
16Ib., xv, p. 58. 
PLD: KV, 
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Mineral Syntheses.—-Bourgeois and Traube” having failed to 
produce carbonates of the magnesium group of elements by the reaction 
of urea, water and metallic chlorides on each other at 130° in sealed 
tubes, have made another attempt at their synthesis by substituting 
potassium cyanate for the urea. The attempt proved successful, 
needles of aragonite and rhombohedra of dolomite and magnesite 
having been produced under the conditions mentioned, when the 
chloride used was a mixture of the magnesium and calcium salts in 
molecular proportions. 

By the slow action of dilute solutions of copper chloride upon freshly 
precipitated lead hydroxide at ordinary temperatures there is produced 
a blue powder consisting of octahedra and cubes of percylite, with 
which are associated quadruple twins of a colorless mineral supposed 
by C. Friedel” to be phosgenite. 

Crocoite has been obtained by Ludeking” upon allowing a strong 
solution of caustic potash to stand for some time in contact with lead 
chromate in the presence of a little potassium chromate. By using a 
large excess of very strong caustic potash phenicochroite forms. The 
crystallization of the latter substance is due to the abstraction of the 
solvent by the carbon-dioxide of the air, and of the former by a fur- 
ther reaction between the caustic potash and chromic acid. 


New Minerals.—Penjieldite——This mineral, discovered by Prof. 
Genth* on the slags from Laurion, Greece, is evidently produced by 
the action of sea water upon the materials of the slag. It is usually 
in the form of hexagonal prisms with basal planes, orin prisms tapered 
by pyramids. The color is white and the lustre vitreous to greasy. 
An analysis of the tapering crystals gave: Cl = 18.55, Pb = 78.25, 
0O= , indicating the formula Pb O. 2Pb Cl,. 

Brazilite is a new tantalo-niobate from the iron mine Jacupiranga, 
in 8. Sio Paulo, Brazil. Hussak* describes it as occurring in the 
magnetite-pyroxene rock called by Derby jacupirangite. It was sepa- 
rated by washing the decomposed residue of this rock in a miner’s 
pan, and has heretofore been taken for orthite. Its crystallization is 
monoclinic with a: 6:¢ = .9859:1:.5109. 98° 453’. The 
forms observed in its crystals are «P2';—P&, oP, P&, 


*Ib., xv, 1892, p. 13. 

1Tb., xv, 1892, p. 96. 

Amer. Jour. Sci., July, 1892, p. 57. 
Amer. Jour. Sci., 1892, p. 

Neues. Jahrb. f. Min., etc., 1892, ii, p. 141. 
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2P x‘, Pand—P. The crysta's are tabular parallel to the orthopin- 
acuid and are nearly always twinned, frequently yielding very compli- 
cated groupings. The color of the larger crystals varies from sulphur- 
yellow to black. Their hardness is 6.5 and density 5.006. The plane 
of their optical axes is parallel to the clinopinacoid, and the double 
refraction is negative. The extinction is 8°-15° in obtuse , and the 
pleochroism varies between dark-brown and oil-green. The minerals 
associated with brazilite are apatite, magnetite, perofskite, ilmenite, 
and aspinel. An analysis of the new minerals is promised shortly. 


Landauer’s Blowpipe Analysis.—This little book” will be 
cordially welcomed by English and American teachers in colleges in 
which the use of a large manual of blowpipe analysis is undesirable. 
It is as suitable for classes in mineralogy as in chemistry, since it will 
enable the student to determine the composition of a mineral as rapidly 
as will the use of the great majority of Determinative Mineralogies 
upon the market. Moreover, it possesses one desirable advantage over 
those schemes in which the hardness, color and streak of chemical 
compounds are made to serve as distinctive tests for them, in that it 
compels the experimenter to study the chemical nature of the sub- 
stance with which he is working. A mineral is a definite chemical 
substance. A student of mineralogy who is unfamiliar with the com- 
position of bodies with which he is working, though he may know 
considerable about their physical properties, is neglecting the founda- 
tion upon which his knowledge of minerals must resf. The little book 
before us is an excellent introduction to the larger works like those 
of Brush and Plattner. It is, besides, complete enough for most of 
the purposes to which such a book is usua!ly put. Beginning with a 
good description of the apparatus and reagents necessary to blowpipe 
manipulation, it follows with an account of the operations employed, 
describes Bunsens flame reactions, mentions the distinctive tests for the 
various chemical elements, gives Landauer’s and Egleston’s schemes 
for the systematic examination of inorganic substances, and closes 
with tables exhibiting the reactions of the various metallic oxides, 
and in a condensed form the results of the different operations 
described in the text. The book must find a place in many labor- 
atories. 


*Blowpipe Analysis, by J. Landauer. Authorized English Edition by 
James Taylor. Second Edition. Macmillan & Co., 1892, pp. 14 and 173. 
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BOTANY. 


A New Edition of Wolle’s Desmids.—Botanists who failed 
to secure a copy of the first edition of Wolle’s “ Desmids of the United 
States,” and who were meditating whether or not to pay the extortionate 
prices charged by the antiquarian booksellers, will be glad to know 
that the author has brought out a new edition with considerable addi- 
tions, which he is offering at $6.50. The book was well worthy of 
this new edition, which will doubtless find a ready sale. 


Botanical Definitions.—It is the misfortune of every science 
that it has a mass of technical words or of words with technical mean- 
ings, which must be defined before they can be understood by the 
general reader. Indeed the number of these terms is so great in some 
sciences, notably Botany, that even the professional botanist is obliged 
to turn to some handy volume for the meaning of a strange word. So 
we must have glossaries and dictionaries of scientific terms. The latest 
one to appear is Crozier’s “Dictionary of Botanical Terms,” a pretty 
volume of about 200 pages, upon which the publishers (Holt & Co.) 
have done well their share of the work. Turning to the substance of 
the volume we find it disappointing. While it catalogues about 6000 
words and omits few words of importance, and while its definitions are 
generally not false, they are in very many cases so meagre as to leave 
the user of the book little wiser after than before consultation. The 
author has failed to distinguish between a true statement regarding a 
word, and a definition of the word. Many of the definitions in this 
book do not define. As examples, see Accessory Gonidia (“gonidial 
formations in some species of Mucorini in addition to the typical 
kind”), Apical Cell (“the generating cell of a growing point”), 
Archegonium (“the female organ in the higher cryptogams”’), Basid- 
iospore (“a spore borne on a basidium, as those of mushrooms”), 
Linnean System (“the system of classification devised by Linnzus, 
founded upon the number and arrangement of the stamens and pis- 
tils; sexual system”), Sexual System (‘see Linnwan system”). On 
the other hand, some of the definitions of the new terms are well 
drawn. The older terms fare pretty well, and are as well defined as 
they usually are. It is the new terms which often fare badly. Yetsuch 
a book is not wholly useless. When one needs to confirm his impress- 
ion as to the meaning of a word it will be helpful, for, as indicated 
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above, the statements are generally true. The general reader, however, 
and the beginner in botany who meets a word for the first time and 
who seeks a definition which will give him a clear notion of its mean- 
ing, will often turn away disappointed—Cuar es E. Bessey. 


Timely Words as to the Nomenclature Question.—At 
this time, when there is not a little of ferment and effervescence over 
the rules which should govern in the nomenclature of plants, it will 
be well for us all to read the following remarks made by Alph. 
De Candolle in tbe introduction to the “ Paris Code” of 1867. They 
convey very well the ideas of the “ moderns ” of to-day. — 

“The system of nomenclature of organized beings, founded by Linn- 
zeus, was looked upon until the middle of this century as extremely 
ingenious, and has been thought, by some authors, a most admirable 
one. It was quoted in philosophical lectures and found superior to 
that of chemical nomenclature, on account of its adapting itself more 
readily to changes necessitated by the progress of discovery. Botan- 
ists professed for it the greatest veneration. They boasted of having 
developed a better nomenclature than zoologists, which is not surpris- 
ing, as the most illustrious botanists, thirty or forty years ago, gave 
infinitely more attention to this subject than zoologists. 

Nevertheless, of late years, a change has been perceptible; opinion 
is wavering, enthusiasm abated. Here and there, in different countries, 
doubts have arisen and complaints have been made regarding the sys- 
tem of botanical nomenclature.” * * * 

“Tt follows that it is useful—every twenty years, for instance—to 
revise the ensemble of received rules.” * * * 

“Without going far back it is easy to see that since the end of the 
eighteenth century botanists have endeavored to free themselves from 
many useless shackles put on by Linnzeus and tightened by his disci- 
ples, above all with relation to the choice of generic names. De Can- 
dolle [the elder, in Théorie Elémentaire] was ruled by the idea of 
having the law of priority properly respected, a law which, fifty years 
ago, was often unscrupulously infringed.” * * * 

“The time must however come, when actually existing vegetable forms 
having all been described, herbaria containing undoubted types of 
them, botanists having made, unmade, or oftentimes remade, elevated 
or lowered, and above all modified, some hundred thousand groups, 
from orders downward to simple varieties of species, the number of 
synonyms having become infinitely greater than that of admitted 
groups—it will become necessary to effect some great revolution in the 
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formation of science. This nomenclature that we are striving to 
improve will have the appearance of an old scaffolding, made up of 
parts laboriously renewed one by one, and surrounded by a heap of 
more or less embarrassing rubbish, arising from the accumulation of 
pieces successively rejected. The edifice of Science will have been 
constructed, but it will not be sufficiently clear of all that has served 
to raise it. Perhaps there will then come to light something very 
different from the Linnean nomenclature—something will have been 
devised for giving definite names to definite groups.” * * * 

“Tn the meanwhile, let us improve the system of binomial nomencla- 
ture introduced by Linnzeus. Let us endeavor to accommodate it to 
the continued and necessary alterations that take place in science, and 
for this purpose let us diffuse as well as we can the principles of the 
method ; let us attack slight abuses, slight negligence, and let us come, 
if possible, to an understanding on debated points. We shall thus 
have prepared, for some years to come, the way for better carrying out 
works on systematic botany.” 


Engler and Prantl’s ‘‘ Naturlichen Pflanzenfamilien.’’— 
This great work is making such headway that another year will nearly 
complete it. During 1893 we are promised the Fungi, Hepatice, 
Musci and the Pteridophytes. The Gymnosperms and Monocotylodons, 
are already completed, while but few families of the Dicotylodons 
remain to be worked. Recent numbers treat of the Composite (74), 
Oleacex, Salvadoracese and Loganiacese (75), and Myxogasters and 
Fungi (76), the last by the well-known Mycologist Schréter. His tab- 
ular view of the system of classification of the Fungi which he adopts 
is instructive. See page 50. 
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Chytridinee. 
Ancylistinee. 
Monoblepharidinee. 
Saprolegninece. 
Cystopodinee. 
Peronosporinee. 


cetes. Oodmycetes. 


Hemisporangiez........ 
Sporangieze 
Eusporangiew............ 


Phycomyctes. 


Mucorinec. 


Zygomy 


Protomycetinec. 
Ascoidinee. 
Saccharomycetinee. 
Endomycetinee. 
Taphrinee. 
Helvellinee. 
Pezizinee. 
Phacidiinee. 
Tuberinee. 
Gymnoascinec. 
Elaphomycetinee. 
Perisportinee. 
Sphaeriinee. 
Hystertinee. 


Hemiascee.......... 


Hemikleistocarpez....... 


Hymenioascee. 


Kleistocarpee............. 


AW. 


Ascomycetes. 
A. 


Holoascee. 


Ustiloginee. 

Tilletiinee. 

( Phragmobasidiez......... Ured mee. 
Protobas- Auricularinee. 


Schizobasidieze............ | Tremellinee. 


Eumycetes. 


Daeryomycetinee. 
Exobosidiinee. 
Thelephorinee. 
Clavariinee. 
Hydneinee. 
Polyporinee. 
Boletinee. 
Agaricinee. 
Phallinee. 
Hymenogastrinee. 
Lycoperdinee. 
Nidulariinee. 
Scleroderminee. 
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Hymeniobasidiez. 
A. 


Hemiangiocarpee......... 


Holobasidiese. 


| Plectobasidiese . 


| 
ov 
4 
n 
= | 
| ( 
| 
| 
| | 
: 


Loology. 


ZOOLOGY. 


Locomotion of Limpets.—Herdman records' several facts 
which seem to militate against the view that limpets do leave their 
resting place and return to itagain. It has been shown that they can 
leave and travel some distance, but he found a specimen of Patella 
vulgata which was sticking to a cylindrical bar of iron and which had 
the shell molded to fit the surface. Now as the bar was short and free 
to move about, the probabilities are that if it once left the support it 
would never be able to return to it. In other cases he found limpets 
at the bottom of deep pits, from which it would be very difficult, if 
possible at all, for them to extricate themselves. 


Tunicate Studies.—Herdman publishes’ some notes on the 

structure of the Appendicularian, Gckopleura. This form was studied 
by serial sections, and the results, most interesting, are: The condition 
of the endostyle as a diverticulum to a great extent shut off from the 
branchial sac; the presence of a genital duct; the distribution of the 
enlarged ectoderm cells and the cuticular test; the exact course of the 
nerve cord through the posterior part of the body; and the shapes and 
positions of the alimentary and reproductive viscera. 
In the same publication’ Garstang points out that Appendicularia 
mossii (Mossia dolioides) is to be regarded as a member of the genus 
Kowalevskia of Fol, and that it in reality has not that importance 
from the phylogenetic standpoint which was attributed to it by Herd- 
man in his “ Challenger” report. 


The Skeleton and Teeth of the Australian Dugong.— 
Zoologists are indebted to Prof. G. B. Howes and Mr. J. Harrison for a 
valuable paper on the skeleton and teeth of the Australian Dugong, 
of which the following is an abstract : 

“The authors showed that the vertebral epiphyses are more fully 
developed than Albrecht hassuspected, and that they appear late and 
rapidly ankylose with the centra, a feature of especial interest, in view 
of Lefévre’s alleged discovery of fully developed epiphyses in Hali- 
therium schinzii and Metaxytherium. On comparison with the Cetacea 


1Trans. Liverpool Biol. Soc., vi, 22, 1892. 
2Trans. Liverpool Biol. Soe., vi, 40, 1892. 
C., p. 57, 1892. 
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they sought to associate the reduction of the epiphyses with adaptation 
to an aquatic existence. 

“In dealing with the limb-skeleton they described a longitudinal 
cleavage of the phalanges, akin to that recorded by Ktikenthal for the 
Cetacea. The only structures observed which were at all comparable 
to supernumerary phalanges were derivations of the terminal (ungual) 
ones, arising proximally; and the observations lend no support to 
Kiikenthal’s view that supernumerary phalanges are epiphysial in 
origin. 

“The first upper incisor and the four lower ones of either side were 
shown to have milk predecessors, which are early absorbed. Five 
teeth were shown to be present on either side of the symphysial region 
of each mandibular ramus of Manatus, the fifth one being claimed as 
a canine; and in this animal the authors described milk predecessors 
to the two anterior pairs of mandibular cheek teeth.” 


On the Cephalo-humeral Muscle and the So-Called Clav- 
icle of Carnivora.—At a meeting of the Philadelphia Academy, 
Dr. Harrison Allen spoke of the peculiarities of the cephalo-humeral 
muscle in mammals and invited especial attention to the presence of a 
small fibro-cartilaginous dise in the junction of the cephalo-humeral 
with the muscles which are inserted in the bones at the region of the 
shoulder. This is well defined in Fedis and is identified as a rudimen- 
tal clavicle. Dr. Allen has detected this structure in Herpestes, Taa- 
idea, Cercoleptes, Bassaris, and Procyon. 

The cartilage is either in the form of a flat dise or a minute scythe- 
shaped rod, and is constant in lying directly over the greatest convexity 
formed by the round of the shoulder. It seems to give strength to the 
center of a muscle system of which the cephalic, cervical, pectoral and 
latissimal sheets are parts. The identification of such a plate or rod 
with a true clavic'e is doubtful, since in Balantiopteryx (a genus of 
bats) the structure above described is remarkably developed, while the 
clavicle is as well formed as in any other animal. The long rod-like 
body is continuous with a fascicle of fibres arising from the pectoralis 
and receives the insertion of the occipito-pollicalis. The anterior end 
of the rod lies in the upper border of the wing membrane and is con- 
tinuous with the fibrous thread which represents the tendon of the 
occipito-pollicalis as this muscle is defined in the bats generally. , From 
both the proximal and distal divisions of this muscle delicate fascicles 
pass toward the elbow and the entire plan appears to be associated 
with the rudiment of the characteristic skin sac. Slight modification 
of this arrangement is met with in the allied genus Rhynchonycteris. 
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Comparison of this arrangement with that seen in the commor 
brown bat (Adelonycteris fiuseus), the noctula bat (Noctulinia noctula), 
and the false vampire ( Vampyrus spectrum) showed by the part taken 
by the rod in Bulantiopteryzx is the tendon of a pectoral muscle-fasci- 
cle which is inserted into the occipito-pollical muscle as it crosses the 
shoulder, while in the group of the Molossi the muscle-fascicle is fleshy 
throughout its entire extent, but on the whole preserving the same 
relations. Thus the fibro-cartilage of Balantiopteryx is represented 
by fibrous tissue in Adelonycteris and both these in turn by muscle in 
the Molossi. Dr. Allen believed that it was inexact to speak of a 
clavicle and of this rod as things which were equal. The clavicle acts 
with the scapula in supporting the head of the humerus but in no wise 
limiting or determining its movements, while the rod is always over 
the outer aspect of the shaft of the humerus below its head and acts 
as a check to abduction of this bone.—Proceeds. Phila. Acad., Pt. 2, 
1892. 


A New Synaptomys from New Jersey.—While trapping 
for a type series of the new race of Evotomys described by Mr. Stone 
in the present number of THE Narurauist, I had the fortune to 
secure a specimen of this long-looked-for genus, which is, I believe, 
the first taken in flesh east of the Alleghany Mountains. 

It had previously been detected by the U. S. Department of Agricul- 
ture in the rejects of a barn-owl living in the tower of the Smithsonian 
Institution. 

A comparison of the New Jersey specimen with two Synaptomys 
cooperii from Ohio, courteously loaned by Mr. J. A. Allen, of the 
American Museum of Natural History, N. Y., shows such marked 
specific differences that it will be unnecessary to more than briefly 
allude to them. 

SyNAPTOMYS STONEI.—Sp. nov. Type No. 567. ad. @. coll. S. N. 
Rhoads, May’s Landing, N. J. Dec. 2, 1892. 

Special Characters—Outward appearance and proportions as in 
S. cooperii. Above blackish-brown, with black hairs more predomi- 
nant over the shorter brown hairs than in cooperit. The same color 
reaching around sides of belly instead of being confined to dorsal area 
as in cooperiit. Hoary gray belly and neck of cooperii replaced by dark 
plumbeous gray. Feet, including soles, plumbeous, without brown 
shade. Two middle toes of fore-feet and four inner toes of hind feet, 
including nails, white. Tail unicolor plumbeous gray. Lips encircled 
with narrow white edgings. 
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Skull narrower, shallower, and, viewed from above, less angular than 
that of cooperii, but of same length. Lower jaws viewed from below, 
ditto. Incisors shorter, broader, and less cylindrical, with sulcation 
of upper pair much more distinct. Zygomatic foramen longer and 
narrower. Sagittal suture and parietals relatively much longer; 
interparietal transversely narrower, longitudinally longer. Supra- 
occipital in cooperii twice as wide as deep, in stonei thrice as wide as 
deep. 

Molars one-third wider and one-eighth longer in stonei. In cooperii 
the length of the symphysis mandibuli just equals the distance from 
its posterior end to the angle formed by the antero-inferior border 
of the masseteric fossa ; in stonei the symphysis is one-third longer. 

Posterior face of angle of lower jaw in stonei very stout, abruptly 
rounded, and recurved outward; in cooperii it is slender, spatulate, 
elongated posteriorly in a nearly vertical plane, and the margin below 
the condyle not thickened as in the former species. 

Measurements in millimeters of the New Jersey specimen in the 
flesh, with averages of six alcoholic specimens of cooperii, made by 
Dr. Coues, are given : 


Fulllength. — Tail. Foot. 


Synaptomys cooperii 18 18 
Synaptomys stonei........ 18 18 


The age of specimens on which the above cranial and color charac- 
ters are based is evidently about the same. In other respects they 
may be safely considered normal adult representatives of the species in 
the different localities where they were taken. The new species may 
fittingly bear the name of my friend and colaborer, Mr. Witmer Stone, 
Curator of Birds in the Philadelphia Academy of Natural Sciences. 

SamMueEL N. Raoaps. 


A New Evotomys from Southern New Jersey.—On October 
25, 1892, while collecting small mammals near May’s Landing, New 
Jersey, in company with Mr. S. N. Rhoads, I captured a specimen of 
Evotomys, a genus which has not previously been reported from south 
of Massachusetts and the Adirondacks, except in the higher mountains 
of North Carolina. Thenext day three more specimens were secured, 
and subsequently (December 2) Mr. Rhoads collected four others in 
the same locality. A comparison of these specimens with a series of 
Evotomys gapperii from Northern New York, which is apparently the 
most closely related form, shows them to be subspecifically distinct, 
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and I therefore propose for the New Jersey animal the name Evotomys 
gappert rhoadsii in honor of my friend, Mr. Samuel N. Rhoads. 

The comparison of a series of skulls of E. gapperii and E. g. rhoadsti 
fails to show any constant differential characters, though the immature 
specimens of the new race are peculiar in the structure of the last 
upper molars. In these teeth the first reentrant angle on the inside is 
opposite the second salient angle on the outside instead of the first 
reentrant angle as is the case in the adults of both forms. One young 
specimen of E. gapperii shows atendency to this structure, but in all 
the other specimens that I have examined the reentrant angles meet, 
and the outer one is deflected posteriorly. 

In proportions the New Jersey race seems to average rather smaller 
than E. gupperii from the Adirondacks, while the tail is shorter and 
the feet slightly longer than in that species. 

As regards coloration E. g. rhoadsii is everywhere darker than E. 
gapperii, and has a plumbeous cast on the sides and flanks, while it 
lacks almost entirely the buff suffusion generally seen on the sides and 
under surface of the latter species. 

Above the color is decidedly darker than in E. gapperii, and there 
are a great many more black hairs scattered over the back. The red- 
dish area is not so well defined and the color is darker—more of a 
mahogany shade. ‘The tail is distinctly bicolor, but the upper surface 
is darker than in E. gapperii, and the feet have a decidedly gray suf- 
fusion, contrasting strongly with the pure white of the latter species. 

Some immature specimens of E. gapperti approach adult EF. g. rhoadsii 
in general coloration, but the young of the latter race with which 
they should properly be compared have scarcely a trace of the reddish 
dorsal area, the middle of the back being brownish and the sides gray. 
The table on next page, will show the comparative measurements of the 
two forms, the specimens of E. gapperii being selected from a series 
kindly loaned me by Mr. G. 8. Miller. 

Dr. C. Hart Merriam, of the Department of Agriculture, Washing- 
ton, D. C., has kindly examined my New Jersey material and compared 
it with Evotomys carolinensis and other species to which I had not 
access, but its closest relationship appears to be with EF. gapperii. All 
the specimens of this new mouse so far secured were taken in a cran- 
berry bog on the Egg Harbor River, about a mile above the town of 
May’s Landing, N.J. The unexpected occurrence of this boreal genus 
well within the Carolinian Fauna may probably be accounted for by the 
theory already advanced by Dr. Merriam that in these damp bogs, 
where the temperature is much lower than in the surrounding dry 
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Evotomys gapperii. 


Tail Hind 
No. Sex. —_ Locality. Date. Length. Vertebree. Foot. 


Peterboro, N. Y. July 17,1892 151mm. 41 mm. 17 mm. 
July 19, 1892 165 51 18.4 
Aug. 1, 1892 160 46 19.6 
Mar. 17,1892 155 45 20 


46 19 
Evotomys gapperti rhoadsii. 


Tail Hind 
No. Sex. Locality. Date. Length. Vertebre. Foot. 


160 3 Type, Coll. of W. Stone. Dec. 2, 1892. 142 20 
161 Q “ 20 
570 9 Coll. of S.N. Rhoads. 21 
571 3 


areas, the conditions of life are quite suited to more boreal species, 
especially animals of nocturnal habits. The presence of various Eri- 
caceous and other boreal types of plant life in these locations also 
supports this hypothesis—WirmMer Sronr, Academy of Natural 
Sciences, Philadelphia. 


Zoological News.—VERTEBRATA.—Some new reptiles and fishes 
from Australia are described by J. Douglas Ogilby. The list com- 
prises Typhlops curtus from the Gulf of Carpentaria, Hoplocepalus 
suboceipitalis from Morel, and Clupea sprattelloides from rivers flowing 
into Port Jackson and Botany Bay. The latter species has until now 
been supposed to be the young of C. nove-hollandie.—Records Austr. 
Mus., Vol. ii, No. 2. F. W. True reports that the collection of 
African mammals presented to the National Museum by Dr. Abbott 
contains several species apparently new: Dendrohyrax validus, Mus 
aquilus, Dendromys nigrifrons, Sciurus undulatus, Cephalophus spadix. 
The known range of several species is considerably extended by Dr. 
Abbott’s labors. The mammalian fauna of the Kilima-Njaro region 
as indicated by this collection includes seventy-one to seventy-three 
species.—Proceeds. U.S. Natl. Mus., Vol. xv, pp. 445-480. 


56 
THe 
Q 
9 
THE 


Embryology. 
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Gastrulation of Aurelia.’—Frank Smith has entered into the 
controversy between Claus and Goette concerning the origin of the 
entoblast of Aurelia. The results obtained from his first sections led 
him to think that the conclusions reached by Goette for Aurelia aurita 
would be confirmed in the case of A. flavidula. Better staining, 
thinner sections and more accurate orientation have, however, made it 
certain that the gastrulation in this species is much more in accord 
with the description given by Claus and that the process really is one 
of invagination. The result of cleavage is a one-layered blastosphere 
as in A. aurita. The cells of the blastosphere are usually somewhat 
shorter at one pole than elsewhere, and it is from this region that the 
entoblast is formed. It develops as a single continuous layer of cells 
surrounding a small cavity, the coelenteron. From the beginning 
there is a narrow blastopore. Only a small portion of the wall of the 
blastosphere is concerned in the invagination, and to that extent it is 
not typical. The ccelenteron is, however, at all stages, an open sac- 
like cavity, and therefore noticeably different from that of A. aurita as 
described by Claus. The ccelenteron enlarges until the cleavage cavity 
is entirely obliterated and the entoblast everywhere comes into contact 
with the ectoblast. The entoblast, at first thin, thickens after the 
completion of gastrulation. 

While the entoblast is formed by invagination, ingression of cells 
from the wall of the blastosphere into the cleavage cavity does occur, 
although only in a minority of cases. It may happen any time after 
the blastosphere contains about 100 cells, sometimes before invagina- 
tion. When this phenomenon takes place it is similar to that repre- 
sented by Goette (Figs. 1-5) for the earlier stages of the blastula in 
A. aurita, and consists of the migration into the cleavage cavity of 
one or two, rarely more than three, of the cells of the blastospheric 
wall. Soon after invagination the nucleus of the cell disappears and 
the cell breaks down, or, less frequently, persists until gastrulation is 
complete. In the latter case it becomes forced through the entoblastic 
wall into the cavity of the ceelentercn. The cause or purpose of this 
immigration does not appear. 

This department is edited by Dr. E. A. Andrews, Johns Hopkins Uni- 
versity. 

*Bull. Mus. Comp. Zool., Harvard, xxii. 


1899, BT 
Ges 


58 The American Naturalist. [January, 


The author thinks that the difference in opinion between Claus and 
Goette is partially due to there being two kinds of cells that find their 
way into the cleavage cavity. Besides the large cells just described 
he found in a much smaller number of cases one or two very small 
cells that look precisely like the small cells that appear in the deeper 
part of the ectoblast at about the time gastrulation begins. 

There is no evidence that the immigrating cells have anything to do 
with the formation of the entoblast, and Goette’s case is further weak- 
ened by the fact that all the conditions shown in his figures (6-9) can 
easily be reproduced from sections of invaginating gastrule of a 
single stage of development. 


Cleavage in Aequoria Forskalea.—Dr. V. Hexcker’ contrib- 
utes an interesting series of observations on this subject. He finds 
that when the specimens are in good condition the time relations 
between the successive periods of activity are remarkably precise. 

If ripe, the eggs are laid between 7 and 7.30 A. M. The first polar 
body is extruded at 9 A. M. The entrance of the spermatozoan and 
the division te form the second polar nucleus takes place at 9.30. At 
10 A. M. the dyaster stage of the first cleavage nucleus occurs, and 
with it the first indication of the division of the cell body. The 
daughter nuclei are undergoing metakinesis at 11, and at 12 the four 
nuclei of the next set are in the dyaster stage. The nuclear divisions 
continue to take place an hour apart at least as far as the sixty-four 
cell stage, and this seems to show that the nucleus is not affected at 
this period by the amount of cell protoplasm that it controls. Nor- 
mally nuclear division takes place at the same time throughout the 
egg, and the blastomeres are of equal size up to the sixty-four-cell stage. 

When eggs are laid after the specimen has been kept in an aquarium 
several days, irregularities generally occur in the time of nuclear divis- 
ion and in the size of the blastomeres. At the same time a patholog- 
ical form of nuclear division, the triaster, appears, and the mass of 
cells loses its spherical shape. 

A remarkable feature of the cleavage of the egg of Aequoria is the 
presence of a body for which the author proposes the name Metanu- 
cleolus. In the older ovarian eggs and in eggs just laid there is a 
large nucleus containing a very fine network of chromatin and a large 
spherical or renifurm nucleolus. About half an hour after the egg is 
laid this nucleolus appears to have been extruded, for the nucleus is 
now much smaller than it was and has no nucleolus, while in the egg 

3Archiy. fur Mikro. Anat., 40 Bd., 2 Heft. 
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outside of the nucleus but close to it there is a body resembling the 
former nucleolus in every particular, except position. This body, the 
metanucleolus, never divides, there is never any radial arrangement 
of the protoplasm about it, and it may be found in one of the blasto- 
meres until a later stage in the cleavage. From a review of the work 
of Metschnikoff, Boveri, and others, the author thinks that homologous 
structures have been seen, although wrongly interpreted, in the Lepto- 
meduse, Anthomedusee, Siphonophores and apparently also in Mytilus 
and Sagitta. He has also examined Weismann and Ischikawa’s prep- 
arations of the winter eggs of Daphnids, with the result that he 
regards the paracopulation cells as not cells at all, but as in all proba- 
bility structures homologous with the metanucleoli of the meduse. 
Another point of interest in this paper is the numerical relation 
between the chromosomes of the second polar spindle and of the first 
eleavage spindle, there being six in the former and twelve in the latter. 
Boveri had pointed out that in the forms in which this point had been 
studied, while the number varied in different species, the number of 
chromosomes in the cleavage spindle was always just double the number 
in the last polar spindle, and he had also noticed that the number of 
the latter in certain species could be arranged in a geometrical series 
in which the numbers are forms of two (2, 4, 8, 16,32). Hecker 
reviews the literature of the subject and shows that there may be two 
other series besides this one. There is a series of the furms of three 
(3, 9, 27, ete.), of which, however, there is but one example, Echinus 
with nine chromosomes, and then there is a mixed double and triple 
system (6, 12, 18, 24, 36, 48, etc.), to which Aequoria belongs, as well 
as the greater part of the insects and the vertebrates. He concludes 
that all cases so far known may be arranged in three systems in such 
a way that in general nearly related forms belong to the same system. 
R. P. BiGELow. 


(1) Zeit. f. Wiss. Zool., 49, 1890, pp. 503-580, plates 24-26. 
(2) Zeit. f. Wiss. Zool., 51, 1891, pp. 685-730, plates 35-37. 
(8) Zeit. f. Wiss. Zool., 54, 1892, pp. 1-249, plates 1-12. 
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ENTOMOLOGY! 


The Pupa of Argyramceba cedipus Fab.—The description 
given below is drawn from a pupal skin sent to me with the fly by 
Prof. C. P. Gillette, who bred the latter from a nest of Odynerus sp., 
at Fort Collins, Colo. In a paper which will be published in Psyche, 
I have described the pupa of Toxophora virgata O.S., and also made 
some mention of the pupz of Bombyliidee which have so far been 
described. The pupa of the present species differs quite markedly in 
detail from that of the Toxophora above mentioned. 

Pupa of Argyrameba edipus: General color of empty pupal skin 
very pale straw colored; the cephalic horns black, reddish-brown 
basally, anal horns black, slightly reddish-brown at base; dorsal rows 
of ridges reddish-brown, the terminal spinous processes blackish ; pro- 
thoracic spiracles reddish-brown, other spiracles but little darker than 
rest of integument, slightly brownish. Head conforming to shape of 
head of adult fly, more or less sub-spherical in form. Eight cephalic 
horns or teeth arranged in four pairs, the three anterior pairs joined 
in a common base, the posterior pair removed from others; anterior 
pair longest, their rufous brown joined basal portion distinctly shorter 
than their black free terminal portion, moderately slender, nearly 
straight, directed forward, gradually tapering to tips; second and third 
pairs more closely approximated one pair to the other than are the 
first and second pairs, but the two horns of each pair widely removed 
from each other, both pairs directed nearly forward but at a slightly 
more downward angle than first pair; third pair much shorter than 
second, more curved or claw-like ; posterior pair closely approximated 
at base, nearly as large as third pair, but straight and directed infer- 
iorly, situated nearly in middle of ventral surface of head segment; a 
pair of quite widely separated divergent bristles on outer dorsal sur- 
face of anterior cephalic horns; a more approximated nearly parallel 
pair just posterior to these but arising from integument of head near 
anterior dorsal edge, being situated just behind the suture at base of 
cephalic horns; a divergent pair situated just anterior to base of the 
posterior of fourth pair of cephalic horns; a small bristle on each side 
at hind margin of ventral surface of cephalic segment. Thorax a 
little wider than head, the neck being somewhat constricted ; a pair of 


'This department is edited by Clarence M. Weed, Hanover, N. T. 
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closely approximated short bristles arising from the same papilla on 
lateral dorsal surface of thorax a little anterior to middle; a bristle 
below these on pleural surface, another still below and a little anterior 
to this one. Wing cases reaching about to base of third abdominal 
segment, leg cases a little longer. Scutellar segment about as wide as 
thorax, with a transverse row of ten or eleven long, more or less 
curled hairs on each side of dorsum approximated to anterior margin, 
there being a bare space on median portion of segment between the 
inner ends of the rows; about ten somewhat longer similar hairs on 
extreme lateral portion of segment on each side, arranged in a more 
or less complete semicircle, the open portion of the semicircle being 
toward the posterior end of body; the lateral hairs are longer and 
slightly stouter than those of dorsum, being nearly as long as trans- 
verse width of segment. Abdominal segments one to four, about same 
width as scutellar segment, each armed on dorsum with a transverse 
row of short longitudinal parallel chitinous ridges or very narrow 
plates, there being thirteen in a row on first and second segments, 
twelve on third segment, and nine on fourth, the rows a little approxi- 
mated to posterior margin of segment, especially in middle; these 
ridges are about two-sevenths as long as length of segment, those in 
middle of rows being the largest and heaviest, the outer ones shorter 
and diminishing in size, those on fourth segment less heavy than those 
of first to third segments, and each ridge is produced at its ends into 
a spinous or hook-like process, the ridges in profile presenting a cres- 
centic appearance with the concavity uppermost. The other abdomi- 
nal segments without these rows of ridges, fifth segment nearly as wide 
as preceding, sixth segment hardly narrower than fifth, the fifth and 
sixth segments each with a transverse continuous row of hairs on 
dorsum arising from a transverse ridge, extending down to lateral 
ventral edge of segment and continued on sides of venter, these rows 
somewhat approximated to posterior margin of segment. Segments 
(abdominal) one to four with a thin transverse row of shorter weak 
hairs on each side of dorsum, arising in posterior edge of rows of ridges, 
extending down on each side to lateral margin, no hairs on median 
dorsal portion ; same segments with a more or less complete lateral 
semicircle of longer hairs as on scutellar segment, but somewhat 
weaker and shorter than those on that segment, the hairs on fourth 
segment extending beneath on sides of venter. Seventh abdominal 
segment much narrowed, rapidly and evenly narrowing from base to 
posterior margin, its width on posterior margin hardly more than one- 
third its width anteriorly, its mean width about one-half that of sixth 


7 


62 The American Naturalist. (January, 


segment, with a transverse row of several hairs on each side of dorsum 
extending below on edge of venter, discontinued in middle on dorsum, 
slightly approximated to posterior margin of segment. Eighth or 
anal segment narrow, same width as posterior margin of seventh, nearly 
as long (to base of horns) as wide, terminated by three pairs of anal 
horns; anterior or upper pair short, small, situated at base dorsally of 
middle pair; middle or second pair long, curved slightly upward ter- 
minally, nearly as long as length of segment, widened inwardly on 
basal half so that the bases are closely approximated, inner outline 
hollowed out on apical portion, longitudinally corrugated at base 
above, with a dorsal longitudinal groove widening to hollowed portion 
and then extending narrowly to tip, moderately sharp at tips; third 
or inferior pair short, small, hardly as large as anterior pair and not so 
stout at base, directed more downward than middle pair, situated on 
outer base ventrally of middle pair; just anterior to first pair on dor- 
sum there is a median very small spinous tubercle, apparently a rudi- 
ment (or herald) of a fourth pair of anal horns. Prothoracie spiracle 
situated on lateral front border of thorax (prothorax) just anterior to 
wing bases, mesothoracic spiracle not apparent, metathoracic spiracle 
situated anteriorly on lateral edge of dorsum of scutellar segment ; 
first to sixth abdominal pairs of spiracles situated on anterior edge 
laterally of dorsum of first to sixth abdominal segments ; seventh pair 
situated one on each side of dorsum of seventh segment immediately 
behind the transverse row of hairs. It is interesting to note that a 
quite long section of the trachez is left attached in most cases to the 
spiracles on inside of the pupal skin, especially to the thoracic pairs. 
The fly escaped by the pupal skin splitting along the dorsal median 
line of the head and thorax, the slit extending slightly into the scutel- 
lar segment; also splitting laterally backward on each side of head 
from a little above the base of anterior cephalic horns along what 
would nearly correspond to the frontal fissure in Muscids, the break 
curving shortly and obliquely upward to thoracic suture, and allowing 
the nearly triangular posterior dorsal or upper section of the integu- 
ment of the head to become loosened laterally below from its junction 
with the thorax, and hanging like a flap by its median dorsal junction. 

Length, 93 mm.; width of basal abdominal segments, 2} mm. 

The anal extremity of this pupal skin is distended with a dirty 
colored hardened fluid ventrally, just below and anterior to anal 
horns, into a large round tubercle with a subcentral deep pit or orifice- 
like depression which is approximated to posterior margin, the anterior 
portion of the tubercle being greatly bulged and distended. The 
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diameter of this false tubercle is as great as the posterior width of the 
sixth abdominal segment. The fluid which distended it is perhaps 
homologous with the meconium of butterflies. 

The description of the manner in which the pupal skin splits to 
allow the escape of the fly was omitted in the description of the pupa 
of Toxophora virgata in the article above referred to. It is accom- 
plished in the same way as just described for the present species, except 
that the dorsal median split does not reach posterior margin of thorax, 
and the dorsal pieces of head are notso much detached from their lat- 
eral thoracic fastenings, and are left more quadrangular in shape by 
the oblique lateral breaks of head. It may also be mentioned that a 
section of the trache is left attached to inside of prothoracic spira- 
cles. 

My reasons for calling the first abdominal segment of other authors 
the scutellar segment, are stated in the article on Toxophora. 

C. H. TyLer Townsenp. 


The Horn-Fly in Canada and Texas.—Mr. James Fletcher, 
Entomologist to the Canadian Department of Agriculture, announces’ 
that the Horn-fly (Hamatobia serrata) has appeared in enormous 
numbers in the Provinces of Ontario and Quebec, causing considerable 
anxiety to stock-owners. It was first definitely heard from at Oshawa, 
Ont., July 30, 1892. An excellent résumé of the life-history of the 
pest and of the means of preventing its injuries is given. 

That this insect is also spreading rapidly in the southwest is shown 
by the following note from Dr. fark Francis, of the Texas Agricul- 
tural College, who wrote me under date of Oct. 18, 1892, from College 
Station: “The horn-fly seems to be spreading westward. I saw it at 
Stillwater, Oklahoma, two weeks ago. It has not reached here yet, 
but I saw great numbers of them at Hempstead, Texas (forty miles 
southeast of here) last Friday. I think there can be no doubt as to 
its identity, as I have compared them with type specimens from Prof. 
H. Garman, of Kentucky.” 

Two days later Dr. Francis again wrote that the horn-fly was 
observed at College Station, Oct. 19, for the first time. 

In Southern New Hampshire this insect has been very numerous 
the past season, and it has been gradually spreading northward through 
New England. But a hopeful report comes from New Jersey, where 
the insect was first observed. Prof. J. B. Smith states that it now 
causes little trouble there, and is seldom noticed as specially abundant. 


*Central Exper. Farm, Ottawa, Bull. No. 14. 
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The Wheat Frit-Fly.—Dr. Otto Lugger reports’ extensive 
damage to wheat in the northwest by a larva supposed to belong to one 
of the frit flies. The stem is injured about three inches above the 
ground, the larvee occurring immediately above a node. The insect so 
weakens the plant at this point that the stalk falls over some time 
before harvest, the grains do not fill out, and reaper passes over the 
fallen stem. The puparia resemble the “ flaxseed” state of the 
Hessian fly, and are found within theculm. It is supposed that the 
insect hibernates with the puparia. Burning and plowing under the 
stubble are the remedial measures recommended. ‘This is apparently 
the worst frit-fly attack on wheat yet recorded in America. Dr. 
Lugger says that in many places fully one-fourth of the entire crop of 
wheat has been destroyed and in a great many more the losses amount 
to at least one-tenth, 


Entomological Notes.—That excellent periodical, Entomologi- 
cal News, has instituted a department of economic entomology, with 
Prof. J. B. Smith in charge. This magazine will prove very useful to 
amateur as well as professional entomologists, and deserves cordial 
support. There has lately been a tendency to insert only very short 


articles, or to continue a single article through several issues (some- 
what after the fashion of Entomologica Americana), which is unsatis- 
factory to all concerned. 

Mr. M. H. Beckwith discusses* the injuries of the strawberry weevil 
(Anthonomus musculus) in Delaware, and reports finding the larvee 
feeding upon the ovaries of strawberry blossoms. He surmises that 
there may be two or possibly three broods each year, but has been 
unable to trace the life-history of the insect during the latter summer 
mouths. 

Concerning the recent bestowal by the University of Heidelberg of 
the honorary degree of Doctor of Natural Science upon Baron C. R. 
von Osten Sacken, Prof. S. W. Williston writes:° ‘Baron Osten 
Sacken’s work has been chiefly related to American Dipterology, but 
the ripe fruits of his wide experience and broad grasp of principles 
have enriched all dipterology, and, I believe, all entomology. Others 
there are and have been who have won enviable honors in systematic 
dipterology ; others who have written more extensively than he, but 
no one has written more that will be appreciated in the future than 
has Baron Osten Sacken. 


3Minn. Exp. Station, Bull. No. 23. 
‘Delaware College Exp. Station, Bull. No. xviii. 
5 Psyche, Vol.6, 346. 
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Dr. J. C. Neal discusses’ a number of injurious insects that have 
appeared in Oklahoma. He includes Preris rape, Plusia brassice, 
Heliothis armigera, Diabrotica vittata, Lytta cinerea, Oncideres cingu- 
lata, and Blissus leucopterus. 


The recent biennial report of Prof. S. A. Forbes as Director of the 
- Illinois State Laboratory of Natural History, shows that entomologi- 
cal studies are being vigorously prosecuted in that favored State. 
Fully 20,000 specimens have been added to the pinned collections, and 
2700 bottles and vials to the biological series. We are glad to note 
the announcement to two important papers soon to appear in the Bul- 
letin of the laboratory, the first by Mr. John Marten, containing 
descriptions of new species of Illinois gall gnats, and the second by 
Mr. C. A. Hart, a descriptive list of the aculeate Hymenoptera of 
Illinois. 


PSYCHOLOGY. 


Notes on Habits of Certain European Birds.—M. Ch. von 
Kempen has recently published some observations on birds from which 
the following extract is quoted to show the voracity of the ordinary 
sparrow-hawk (Accipiter nisus) : 

“For several years I lived in the country, and was accustomed to 
write during the summer near an open window. The apartment had 
from one side a view of the garden; from the other one looked out 
over the fields. Suddenly I saw a sparrow-hawk dart through the 
room; he flew with such violence that he broke the glass of the win- 
dow, against which he dashed in his impetuous flight. I soon had an 
explanation of the circumstance. A linnet (Sylvia hortensis) perched 
near me was evidently the attraction. The warbler had flown into the 
room to escape the hawk, which in headlong pursuit, had gone through 
the room like an arrow from a bow. 

“Tn February, 1889, I had in my town garden a certain number of 
lapwings ( Vunellus cristatus) ; each evening, when I would go to shut 
them up in a cage, I would find one less than I had counted in the 
morning; I attributed this loss to a cat belonging in the neighborhood. 
The third day on missing another of my pets, I resolved to discover 
the thief, and concealed myself for that purpose. In the morning I 
saw a sparrow-hawk coming straight to my garden from the old tower 


6Oklahoma Agri. Exp. Station, Bull. No. 3. 
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of Saint Bertin. In spite of my presence he tried to carry off his 
daily meal, but I struck him with my hands and made him drop his 
prey. I then put my lapwings in their cage, as I was expecting to go 
out after dinner. What was my astonishment on going to see my 
birds in the evening to find the sparrow-hawk keeping them company 
jin the cage. He had forced himself in through the bars but could 
not get out in the same way. and so was a prisoner with the lapwings, 
which he had not, as yet, dared to touch. The hawk was a young 
male, and now forms a part of my natural history collection.” 

Two other citations show that birds can familiarize themselves with 
objects which ordinarily terrify them. 

“The jackdaws (Corvus monedula) and barn-owls (Strix flammea) 
are very numerous in all the towers of Saint-Omer; they are so accus- 
tomed to the noise of the clocks that they build their nests against the 
ciappers. 

“Last year I saw a nest of a titmouse (Parus major) built in a 
little mill that children played with in a garden. This noisy scare- 
crow, turning with every wind, did not frighten the saucy birds, 
and they reared their young with comfort. 

“T now give two observations of another sort that prove beyond a 
doubt that birds possess a memory : 

“Thad in the country two domestic peafowls (Pavo domesticus) ; 
they were accustomed to come every evening to get their slice of bread 
cut in small bits before perching themselves on the roof; and if they 
were forgotten they would wait nearly all night before abandoning all 
hope of the treat. They were so tame that the male, as well as the 
female, wouid eat from our hands. After I had gone to the city, in 
order to keep the peafowls out of the garden, where, it is well known, 
they cause great havoc among the vegetables, the berries, and the cur- 
rants, they were given corn in abundance in a place quite remote, but 
they declined these overtures and returned constantly to the place 
where I had fed them; I found them there on my return the following 
year. During the summer the female laid ten eggs, a less number 
than usual; nine young chicks were born, which, following the exam- 
ple of their parents, came every evening to look for their repast. 

“ During the winter a storm, accompanied by a fall of snow, burst 
upon us during the night, and the unfortunate peafowls were thrown 
from their perch on the roof; some wandering dogs strangled them, 
and we found their remains scattered over the field. 

“T have at this time two laughing gulls (Larus ridibundus) living. 
I give them twice a day, at regular hours, bits of meat. Some jack- 
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daws (Corvus monedula) come every day, at the exact hour, never too 
soon, never too late, from the towers of the Chapel of the Lyceum, an 
old church of the Jesuits, to snatch from me, or from any one who 
takes my place, the bits of meat that we give to the gulls. 

“Last year a dwarf hen which belonged to me chased from its nest 
a female pigeon which had been setting for two days, broke up the 
eggs, and laid one of its own in the nest. The pair of pigeons contin- 
ued to care for the egg of the hen, and, at the end of twenty-one days 
(which was really twenty-three for the pigeons) the chick came out of 
the shell. To see the efforts of the parents to feed it was curious. The 
second day, seeing that their efforts were in vain, I gave it some moist- 
ened bread, then I put it under the pigeon; so matters went on for 
three days, but the chicken wished to run about and I was obliged to 
take it from its adopted parents.”—Bull. Soc. Zool., No. 4, 1892. 


A Nest Building Frog.—In your issue for May, 1889, page 
383, you published a paper in reference to certain batrachian nests 
discovered by me at Nikko in Japan. This summer I was shown by 
Dr. Guenther, at the British Museum, a couple of similar structures, 
though very much smaller in size, preserved in alcohol, and which had 
been received by the Museum from Japan. One of them had been 
taken from a shrub growing in the mouth of a well. Dr. Guenther 
told me that this nest is referable to a species of Polypedates. Day 
before yesterday I received a letter from my friend, Dr. A. C. Good, 
who is at present conducting a series of explorations in German West 
Africa. I take the liberty of transcribing a portion of the letter as 
follows : 

“T desire to write you of something I saw on my last trip. As we 
brushed against the bush, that frequently overhung our path, I several 
times noticed, now on my shoe, now on my knee, a white froth. I 
thought it belonged to some insect, but for a long time I only noticed 
the white foam-like substance when I had gotten past the bush from 
which I had brushed it. 

“ At length, however, I brushed off a large bunch of substance, and 
when I tried to brush it from my clothes I uncovered some small crea- 
tures which wiggled about in it and evidently made this froth-like 
matter their home. On closer examination I discovered, very much 
to my surprise, that they were tadpoles. 

“ Later on I found on the underside of a leaf, a mass of this white 
substance that had not been disturbed since it had been placed there 
by the mother frog. I take it for granted that these tadpoles produce 
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tree-frogs. The nest was about three inches long, by two or two and 
one-half inches wide, and nearly an inch in depth. In the inside and 
at the edges the frothy mass was quite white, and in consistency resem- 
bled the white of an egg after being thoroughly beaten. The lower 
face of the nest had taken on a yellowish tinge from long exposure. 
In this I found eggs, or semi-transparent jelly-like bodies as large as a 
small pea, which had already some power of motion, and on a few of 
which the tail was just beginning to take form. In another nest I 
found similar eggs just developing and also well-developed tadpoles. 
These last were about one-eighth of an inch in length and had tails 
one-half of an inch long. They seemed to move with difficulty 
through the mass. 

“T wonder whether this froth is at once home and food to them, but 
am unable to say. These nests are frequent everywhere except near 
the coast. I saw none nearer than ten miles from the beach. 

“T remember your saying something about finding tadpoles in trees 
in Japan, and I have the impression that you published something 
on the subject. If so this will be of interest to you.” 

Whether the creatures, the young of which Dr. Good found in this 
frothy mass were the tadpoles of Chiromantis guineénsis, to which a 
similar habit is ascribed by Bucholtz, of course I cannot say.—W. J. 
Ho.vanp, Chancellor Western University of Pennsylvania. 


Horse ‘‘ Human Nature.’’—My son writes from a Wyoming 
ranch that a blind bay mare is ostentatiously protected by a black 
mare, the two having been raised together. 

The blind horse would suffer greatly for feed, water, and from herd 
interference if the black were not constantly on guard. The latter 
watches the bay and grazes in a circle about her, keeping other horses 
at a distance by kicks and bites if necessary, selecting aed grazing 
spots and watering places. 

The guardian is rewarded with occasional kicks and other human- 
like evidences of gratitude—S. V. CLEVENGER. 


Archeology and Ethnology. 


ARCHEOLOGY AND ETHNOLOGY. 


Legendary Evolution of the Navajo Indians.'—The Nav- 
ajos once lived in a world below this earth. The tribe had twelve 
chiefs, and the chief had four wives. This head chief arose early in 
the morning and commanded his people to go to work. One morning 
he failed to arise. The third morning he failed to arise. The fourth 
morning he made no appearance. On the fifth morning the Navajos 
became uneasy, and went to find their chief. The other eleven chiefs 
wondered what became of him, and when they found him they learned 
that his oldest squaw had left him, and had married another man. 
The old chief grieved very much and refused to be comforted. 

In a short time the squaw came in and said, “I have left you 
because I have ceased to love you. I can make my own living, and 
you can make yours.” So they had a row. 

This woman was chief of the women of the tribe. 

Then the squaw called all of the women to council and_ said, “ Let 
us part from the men!” So the women said, “ Take all the men, boys, 
and male babies and cross the large river.” Burn logs out to make 
the canoes, and stay over there four years.” 

They gave the male children into the hands of some hermaphro- 
dites, who raised them on the brains of wild sheep and deer. 

The men sailed across the large river, planted large fields of corn, 
and raised immense crops. The first year the women raised a fair 
crop; the second year they raised less; the third year they had hardly 
enough to eat; and the fourth year was a complete failure. 

The women became discontented, and were in a starving condition. 
Some of them ran into the river and were drowned. 


1These legends were collected by the writer while employed in the Indian service at 
the Navajo Indian agency. They were related by Tsé-di-aihl-hi’-in-be-géh, or 
Rocking Sun, the great Lightning Medicine-Man of the Navajos. These legends 
were carefully interpreted, and are given word for word as they were related. 


?The “ Happy Hunting-grounds” of the Navajo Indians are represented as a land 
full of forests and lakes which abound in various kinds of game and fish. Flowing 
through the center of this land is a huge river which separates the braves and pretty 
maidens from the inferior members of the tribe and the old women. 
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So the women begged the men to come back to them. ‘The woman- 
chief admitted that she had done wrong, that the women could not 
make their living, and that the men could not make their living. 

Then the young chiefs held a council and said, “ Let us go back to 
the women in four days, or they will die.’ So in four days they went 
back to the women, and had a feast of deer meat and love-making. 

While they were having a good time the Coyote picked a young 
whale out of the water and hid it under his blanket. On the fourth 
morning after this, when they awoke, they saw a large blue wave of 
something coming from the east. The old chief sent an Indian to see 
what it was. The Indian returned and said that it was water. They 
looked to the north and saw a big white wave coming. The chief 
sent an Indian to see what it was. The Indian returned and said, “ It 
is water.” They looked to the west and sawa black wave coming. 
The chief sent an Indian to see what it was. The Indian returned 
and said, “It is water.’ Then they looked to the south and saw a 
green wave coming. The chief sent an Indian to see what it was. 
The Indian returned and said, ‘It is water”’ Then the chief called 
the tribe to council and said,“ Something is wrong, we all will be 
drowned.” 

At that time ithe Navajos were animals and had squirrel blood in 
them. So the White Squirrel planted a pine tree; the Gray Squirrel 
planted a rattoon tree; and the Turkey planted a pipe-stem reed. 
The Navajos all ran into this reed and began climbing up on the 
inside. The reed grew very fast, even faster than they climbed. The 
water began rising higher and higher, and followed close to their heels. 
The Coyote was among them. The Badger went up first, making way 
for the rest with his paws. The Badger consoled the rest by saying, 
“T am very near the top of the earth.” In getting his feet muddy 
his legs and feet have remained black from that time. The Turkey 
came up last, and the foam of the water touching its tail caused its 
tail-feathers to be tipped with white from that time. 

Finally they came up through a lake, and they knew they had 
reached the top of the earth. 

The Badger looked out and said, “ I seea big Water Auimal and some 
Big Men who are very mean.” Then they sent the Locust out to see 
what kind of an earth this was. A big White Bird came from the 
north, met the Locust and said, “ Things like you are not to be seen 
here!” Then the Locust replied, ‘“ We will see about this.” A Yellow 
Bird came from the west, a Black Bird came from the south, and a Blue 
Bird came from the east, and they all said, “ Things like you are not 
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to be seen here.” But the Locust said, “ We will see about that. 
If you will do as Ido you may have this land; but if you do not do 
as I do I will beat you.” The Locust had two arrows. He stuck one 
of them up through his body and the other one down his mouth. 
Then he took the two arrows and crossed them through his heart. 
He next threw the arrows at the White Bird and said, “ If you do not 
do as I have done I will beat you.” The White Bird took the arrows 
and pretended to do these things, but he only ran the arrows through 
his feathers. 

There was so much water that the Locust could not bring his com- 
panions up out of the reed. So he took a mountain-sheep’s horn and 
broke the land to the north and to the south and to the west and to the 
east, and the water all ran off. The Locust then went back and 
brought his companions out of the hole which the Badger had made. 
But the water still followed them up through this hole. 

Then the chief said, “ Some one has been playing a trick.” He said 
to the Coyote, “ You are always up tosome meanness! What have you 
under your blanket?” The Coyote opened his blanket, showed the 
young whale to the chief, and then dropped it down this hole. The 
water immediately went back down the reed into the river. They all 
came out, but could not walk because of so much mud. Then the 
chief prayed to the wind, and the wind dried the mud. 

The Navajos were now changed to people, but they did not know 
what to plant. The Turkey flew up, and the first time he dropped some 
yellow corn ; the second time he dropped some red corn ; the third time 
he dropped blue corn; and the fourth time he dropped all kinds of 
corn. 

_The Navajos then made h0’-giins (houses), and the women and 
children played in them while the men worked. Some of them made 
houses in the rocks. 

The chief then said, “ We will see if there will be any deaths up in 
this world. I will throw a big log into the water, and if it sinks, we 
will each one have to die; but if the log floats, we will never die.” 

Then the Coyote tied a string to a rock and said, “I will throw 
this into the water, and if it sinks we will each have to die, but if it 
comes up and floats, we will never die.” 

The chief then said to the Coyote, “ You are always doing some mean 
trick!” 

But the Coyote said, “I cannot help it. If the Navajos never die, 
we will always be the same; but if the Navajos die, we will ali be 
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different. We all have children, and if none ever die, this earth will 
not hold us.” 

On the fourth morning, one of their number died. They all looked 
for this one, but they could not find him. Then they looked down this 
hole which they came out of a few days before, and they saw this man 
down there combing his hair. This man looked up and said: 

“T am happy down here. In time, you all will be down here where 
Iam.” Then there was a famine, and about half of them died. 


Tue Mysterious MAIDEN. 


There was a little girl found at daylight one morning. The woman 
who found her claimed that she was the “ Mysterious Maiden,” and so 
another woman took her and raised her. This child soon grew to 
womanhood. 

This maiden conceived from a piece of petrified wood and bore a 
Giant. She conceived from a feather and bore a Large Bird. Then she 
conceived from a horn and bore a Large Animal (something like a buf- 
falo), which ate the Navajos. She next conceived from a berry and 
bore a Bear. She then rubbed herself against a rock. Behind this 
rock was a patch of berries. When the Navajos went to gather the 
berries, the rocks would crash together and kill them. The sides of 
the rocks were covered with blood. The maiden then conceived from 
a reed and bore a patch of reeds. If a Navajo went into these reeds, 
he never was seen again. She next conceived from a battle-axe, and 
bore an Old Hag who lived among the rocks, This Old Hag would moan 
and cry for some one to come and kill her. When a Navajo went to 
kill her, she would blow on the battle-axe and the axe would kill the 
Navajo. She then conceived from a hair, and bore an Animal Whose 
Hair Grew Fast to the Rocks. This Animal stood on the brow ofa preci- 
pice. Over in a corner of his den were some beautiful arrows. This 
Animal would tell the Navajos to come and get those arrows, but when 
they went there he would kick them over this precipice, and his chil- 
dren, who lived down below him, would devour them. Next, this 
maiden conceived from the sand and bore a pair of Big Eyes. At night, 
those Eyes shone like a big fire, and they would hollow for people to 
come over there. Then the Eyes would pierce their hearts and kill 
them. She next conceived from an antelope-hoof and bore Twelve 
Antelopes, who used to destroy Navajos. Lastly, she conceived and 
bore two sons. The oldest boy was conceived from the sun, and the 
younger one from the water. These boys were going to kill all of 
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these animals which destroyed the Navajos, but the Navajos were 
nearly all killed before this time. These boys grew up to be very 
large, had bows and arrows, and they used to run off. One day these 
boys asked their mother who their father was. She replied “The 
cactus and the water.’ But the oldest boy said, “I do not believe 
this.” Then the mother said, “The sun is your father, but he lives a 
long way off.” 


OrIGIN OF THE YAY-Br-Cuys.’ 


The father of the Red Yaybichy was the sun. The father of the 
White Yaybichy was the water. The Mysterious Maiden‘ conceived 
from the sun and bore the Red Yaybichy. She conceived from the 
water and bore the White Yaybichy. 

This Mysterious Maiden was out picking up wood, and was going to 
put it on her back, when the sun came up to her, dressed in turquois, 
beads, feathers, and fine skins. He told this maiden to be by herself 
that night, and he would come to her. 

The Mysterious Maiden went home and told her father what the sun 
had said. The sun came and talked with her, but she did not know 
it; but she heard a noise going out from the hogan (house) where she 
stayed. She saw this man (the sun) four days afterward, and told her 
father that this was the same man she saw while picking up the wood. 

She saw the sun abusing himself at daylight, and this made fleas and 
mosquitos. 

In four days, these two sons were born to the Mysterious Maiden, 
and in four days more, these sons went up to visit their father. 

The younger son had a cedar bow, and the older son had a pijion 
bow. They started toward the east to see their father. 

The Black Yaybichy met them there and told them to go back. He 
told them that there were oceans and cajions and deserts and cactus fields 
and great fires and great wolves and great snakes and great bears that 
would destroy them, and said, “ Your father lives a long way off.” 


3For a description of the Yaybichy Dance of the Navajo Indians see pages 435-436 
of the Annual Report of the Bureau of Ethnology for 1883-84, by Dr. Washington 
Mathews, U. S. A., under the direction of Major J. W. Powell, director of U. S. 
Geological Survey. 
The Yaybichy medicine-men are the leading medicine-men of the Navajo tribe, 
and play an important part in all their religious ceremonies and fetichistic mysteries. 


*The same maiden referred to in the Legend of the Mysterious Maiden. 
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These boys’ (the Red and White Yaybichys) went by a large ocean, 
and looked down into the valley, and saw the smoke coming out of the 
ground. Here lived an old Woman-spider. When the boys came 
up the Spider said, “ Hallo, grand-children, where did you come from ? 
People of your class never come here! This place is not for you!” 

“Our mother told us to go to see our father, the sun,” said the boys. 

“But your father lives a long way off, and he is not a good man. 
He will kill you with sweat-houses and red-hot irons.” 

Then this old Woman-spider gave them each a white feather, and 
told them it would be a Spirit to guide and defend them. Then she 
said, “Stop here to-night with me.”’ 

The boys said, “ We can not get through that hole in the ground.” 

Then the old Woman-spider blew into the hole and it became larger. 
She then vomited, and gave them (the boys) their suppers. 

The sun was now straight over their heads. The boys told the old 
Woman-spider that they wanted to get as far as they could before sun- 
down. 

The old Woman-spider was a spirit; soshe pulled the sun down with 
a net and then told the boys that it was now sundown. The boys 
stayed all night, and they grew to manhood during that night. 

The Black Yaybichy met them again, and told them that they would 
reach their destination about noon that day, and that their father would 
come to them at that place at night. 

At noon that day they sawa big house and started to go in. Two 
big bears met them and snarled, but the boys said, “ We are going to 
to see our father.” Then the bears lay down and the boys passed over 
them. They next met two large, vicious snakes. The snakes rattled 
and hissed, but the boys said, “ We are going to see our father.” Then 
the snakes lay down and the boys passed over them. They next met 
two big lightnings and thunders. These stopped the boys, but the 
boys said, “ We are going to see our father.” Then the lightning lay 
down and the boys passed over it. They next met a number of little 
snakes of various kinds. The boys said, “We are going to see our 
father.” Then the snakes Jay down and the boys passed over them. 
They next met the sun’s young wife. The boys said to her, “ We are 
going to see our father.” The young wife replied, “ What are you 
doing here? Boys like you and people of your class are not allowed 
here.” But the boys replied, “ The sun is our father.” Then the young 
wife wrapped them up in a white cloud that pointed toward the north. 
She also-made a black cloud that pointed toward the east; a yellow 


5The boys referred to in the Legend of the Mysterious Maiden. 
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cloud that pointed toward the south, and a red cloud that pointed to- 
ward the west. It was now pretty near night (sundown). 

The sun had two children by this young wife, a girl and a boy. 

The boy spoke and said, “I hear my father coming home, for I hear 
the white gourd rattle.” 

The girl spoke and said, “ My father is coming, for I hear the blue 
gourd rattle.” Then the boy said, “ My father is coming home, for I 
hear the ivory gourd rattle.” The girl spoke and said, “ My father is 
coming close, for I hear the turquois gourd rattle.” 

At that moment the father came, making a fearful noise rattling the 
irons on his body. 

The sun demanded of his young wife who those two young 
men were that he saw come into the house, but did not see go out 
again. 

The wife replied, “You think you are pretty cunning. You told 
me that you had no wife but me. These young men claim to be your 
sons.” 

At this the sun became angry and rattled his gourds, and the earth 
began to tremble, the lightning flashed, the bears roared, and the 
snakes rattled and hissed. The sun then demanded where the two 
young men were, but the wife made no answer. He demanded this 
again, but no answer. He then demanded the fourth time, but still 
the wife refused to answer. Then the sun went to the cloud in the 
east, and knocked that down; but no one fell out of it. He went to 
the cloud in the west, and knocked that down; but no one fell out of 
it. He went to the cloud in the south, and knocked that down; but 
no one fell out of it. He went to the cloud in the north and knocked 
that down, and the boys fell out of it and stood before him. 

All at once four sharp irons, corresponding to the four clouds, 
pointed toward the boys. There was a white iron from the north, a 
black iron from the east, a yellow iron from the south, and a red one 
from the west. The sun threw the boys violently against these irons, 
the north one first, then the east one, then the south one, and then the 
west one, but this white feather which the old Woman-spider gave them 
would let them down easy; so they remained unhurt. 

The sun became angry and said, “I will find out if you are my 
children. If you withstand my test you are my children.” Then a 
spirit descended and stood on each of their ears, and told the boys how 
to answer the sun’s questions. It said, “ Tell him he is your father.” 
Then the sun took a huge turquois hammer and tried to mash the boys, 
but the feathers made the turquois hammer come down easy. The sun 
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then made the boys smoke some poison in first, a turquois pipe, and 
second, in an ivory pipe. He did this the second time, and still the 
boys were unhurt. 

The sun said to his servants “Make a sweat-house and put four 
irons in it, one of the irons shall be white, one blue, one yellow, and 
one black, and make the house boiling hot.” 

Just as the boys started to go into the sweat-house a Gopher came 
up through the ground and told the boys to crawl into his hole. The 
hole was inside of the sweat-house.’ 

The Gopher said “If you stay in there the sun will throw water on 
the irons and the irons will break and kill you.” So the boys went 
into the Gopher’s hole. The Gopher then said, “If your father asks 
you if you are warm you go out of the hole and say, yes. You can 
thus fool him. He will throw the water, but you will be safe in this 
hole. He will then be through with you.” 

The sun placed a blanket over the mouth of the sweat-house and 
did as the Gopher had said. When the sun looked in he saw the boys 
sitting there unhurt. Then he kissed the boys and told them that 
they were his sons, and that they had gone through with all of the 
forms that could kill them. The sun then took the boys home with 
him and made his other son and daughter shake hands with them. 

The young wife was then in a good humor, and dressed up her step- 
sons. One of them she painted red, with white streaks down his back, 
representing the lightning ; the other one she painted white. 

The sun then asked the boys what they wanted as a gift. The Spirits 
on their ears said, “do not answer him until he asks you another 
question.” The father took them through a large iron gate to the east 
and showed them fine horses of all colors. The father said, “ Boys, 
do you want these?” The Spirit said, “Tell him no.” Then he 
opened a large iron gate to the north and showed them some fine 
sheep, and said, “Do you want these?” The Spirit said, “Tell him 
no.” He next opened a large iron gate to the west and showed them 
some fine goats, and said, “Do you want these?” The Spirit said, 
“Tell him no.” He then opened a large iron gate to the south and 

®6The Navajo Indians have sweat-houses at the present day. The house is made in 
a hemispherical form. Its first roof consists of poles, the second one is stones, and 
the third one is dirt. A hole is left in one side for ingress and egress. The house 
is usually located in close proximity to some stream or pond, and is used for medical 
purposes. Rocks are heated and thrown into the sweat-house and water is thrown 
on the heated rocks, causing steam to fill the apartment. The patient now goes into 
the sweat-house and covers the door with a blanket. After a time he comes out and 
plunges into the adjoining lake or river. This process is often repeated in winter. 
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showed them deer, buffalo, antelope and all kinds of game, and said, 
“Do you want these?” The Spirit said, “Tell him no.” The father 
then brought the boys home, aad said, “ My children, what can I do 
for you?” 

The boys looked and saw four lightning arrows and a huge bow hang- 
ingon the wall. The spirit said, “Tell him that you want these; that 
some animals, a Huge Giant, Twelve Antelope, a Huge Bird, an Animal 
Whose Hair Grew Fast to the Rock, are eating all the Navajos. Those 
arrows will kill them.” 

The sun replied, “ The Giant’ is my son and your brother, but if he 
is eating the Navajos you have my permission to kill him. He-has 
no right to live. I will take you and go to-morrow morning.” 

On the following morning they started, and came to Sanmateo 
Mountain® about noon. The sun said, “ Boys, where did you start 
from?” The Spirit said, “Tell him that it was from here; that here is 
where the Big Giant was.” Then the sun let the lightning down, and 
the boys climbed down the lightning to a big spring at the foot of the 
mountains, 

The Giant drank the water from the spring, and then lay down on a 
rock to rest. He did this the second time and the third time and the 
fourth time. As he turned his face toward the north the boys saw him 
lying on the rock. The Giant turned his face toward the east, and 
they could see his shoulders. He turned his face to the south, and 
they could see his waist. He turned his face to the west, and they 
could see his whole body. 

The Giant now saw the boys and said, “ Will not. they make fine 
eating?” The Spirit said, “Tell him that he will make fine eating.” 
The giant then flew in a rage and threw an iron boomerang at the 
head of the older boy. The Spirit said, “Stoop low, for he is throwing 
at your head.” The Giant then threw one at his middle; the Spirit 
said, “ Jump to the right or he will hit you.” He next threw one 
very low, and the Spirit said, “Jump high, for he is going to throw it 
low.” 

The sun then appeared and said, “ He is my son and I will have the 
first chance at him.” Then the sun struck him with the lightning. 
The Giant fell to the earth and grew weak because he lost his blood. 


‘The same giant referred to in the Legend of the Mysterious Maiden. 

*Sanmateo Mountain, or Mt. Taylor, is about forty miles from Fort Wingate, New 
Mexico, It seems to be the seat of nearly all the gods and demons of which the 
Navajo mythology is so replete. Dr. Mathews refers to it several times in his 
“Mountain Chant,” found in the annual report of the Bureau of Ethnology, 1883- 
84, J. W. Powell, Director. 
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The black rocks (igneous rocks) are his blood, and the petrified 
wood is his bones. The Spirit then said, “Do not let his blood run 
together, or he will get up again.” His blood ran down the hill. 

The boys then shot him with the four arrows which their father had 
given them, and killed him. The younger boy picked up the iron 
boomerangs and kept them. The younger boy was given the turquois 
gourd from his father. 

They then saw these animals—the Buffalo, the Twelve Antelope, the 
Large Bird, and the Animal Whose Hair Grew Fast to the Rocks over 
in a little valley. They shook this turquois gourd at these animals 
and the animals all died. 

The boys then went to the Cajion de Shelley’ and went into one of 
the cliff'dwellings, known as the “White House,” and disappeared, for- 
ever to remain as Yaybichys. 


MISSION OF THE YAYBICHYS. 


A man was once struck by lightning and knocked all to pieces. 
The Yaybichys came and sang over him and brought him to life again. 


The White Yaybichy was the first one who came. This one went over 
his body from east to west, from west to east, from north to south, and 
from south to north, and had four songs. This one picked up his 
meat. 

The Black Yaybichy did the same as the white one. 

The Red Yaybichy came, and when the man came partly to life he 
came from the east, and had a gourd in his hand, and made a noise 
like lightning. He came from the south and made another queer noise. 
Then he came from the west, and then from the north, and shook the 
gourd” over the dead man’s head. 

The gourd represents the noise of the lightning when it strikes a 
person. 

The White Yabichy took the man home, after he got alive, and 
showed him all these medicine things, and how he worshiped them. 


®Pronounced de Shay. It is a beautiful little caiion situated about fifty miles from 
Fort Defiance, Arizona Territory. It contains many cliff dwellings, among which is 
the one known as the ‘* White House,”’ (because of its whitened walls) which is vis- 
ited by numerous adventurers every summer. Most of the walls remain at the pres- 
ent day. There are now twenty-six Yaybichys in the Navajo tribe, including the 
sun and these two boys. 

The turquois gourd referred to in the Origin of the Yaybichys. The medicine- 
men of to-day seem to have unlimited faith in the turquois gourd, 
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This Yaybichy took him to Sanmateo Mountain and told him these 
things. He told him that a thousand years from this time the people 
would follow the teachings of the Yaybichys, that his son and his son’s 
son through a period of a thousand years would be able to bring peo- 
ple back to life. 

Then the Red Yaybichy took this man to Sanmateo Mountain and 
shook the gourd over him and told him how to wave the gourd over 
the dead man, from east to west (from sunrise to sunset), and from 
north to south. Then this man came back into the Navajo tribe and 
showed them how to use the medicine things," and he was a great 
medicine-man. 

But when this man came back and the Navajos broke their arms 
and legs, then they used these same medicine things, and they got well. 
So that made the Navajos have confidence in the medicine-man and 
the medicine things. 

When any one gets sick we rattle the gourd over him and he gets 
well. 

These two Yaybichys, the red one, called Yi-nii’ Yi-zin, and the 
white one called T6-wiizh-zhits-chi-ni, were made on the top of Sanma- ~ 
teo Mountain. 

There were some animals that ate the Navajos at that time, viz., a 
Bear, a Large Bird, a Huge Giant, and a Fierce Animal Whose Hair 
grew Fast to the Rocks, and which coaxed the people to pass that way, 
when he would kick them down over the rocks and then go down and 
eat them up. 

There was another fierce animal which chased the Navajos, killed 
them, and devoured them. 

The Red Yaybichy killed all these animals” off. 

There was a sister who had twelve brothers. This sister became a 
bear and killed the twelve brothers. Then the White Yaybichy killed 
this sister. 

The father of the Red Yaybichy was the sun. The father of the 
White Yaybichy was the water.—T. Sranton Van VLEET. 


‘\The “ medicine things”’ referred to are the things which are used by the Yay- 
bichy medicine-men at the present day. They consist of five pieces, each one of 
which performs a specific duty in restoring the health of the patient. The medicine- 
men claim that these ‘* medicine things”? have been handed down from generation to 
generation since the origin of the Yaybichys. 


"These are the animals to which the “ Mysterious Maiden” gave birth. They 
seem to have a significant place in Navajo mythology, and find their way into a large 
number of their legends. _ 
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PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


New York Academy of Sciences.—At the meeting of the 
Biological Section, Nov. 14, Prof. H. F. Osborn was elected chairman, 
and Bashford Dean secretary. The papers of the evening were: 

Arthur Hollick, On Additions to the Palseobotany of the Cretaceous 
of Staten Island. These include about forty species not previously 
recorded from eastern North America, although in part described as 
occurring in the cretaceous of Greenland and in the Laramie. About 
fifteen new species were recorded, representing Populus, Platanus, 
Myrica, Kalmia, Acer and Williamsonia. The fossils were in the main 
taken from fire-brick clay. H. F. Osborn, Report Upon a Collection 
of Mammals from the Cretaceous (Laramie). The multituberculates 
Meniscoéssus and Ptilodus were assigned to the Plagiaulacide, the for- 
mer a probable ancestor of Polymastodon. The relations of these 
mammals were shown to be closer to Puerco than to upper Jurassic 
forms. Arthur Willey, On the Significance of the Pituitary Body, 
suggesting from studies on Ascidians and Amphioxus a primitive mon- 
orhinic condition in vertebrates. The nasal sac of Petromyzon is of 
secondary nature, as shown by development (Dohrn) and nerve sup- 
ply, but the nose in the monorhinic ancestor of vertebrates was the 
pituitary body of existing forms, this being represented in Ascidia, as 
shown by Julin, by the sub-neural gland and its duct, and in Amphi- 
oxus by the so-called olfactory pit. The pituitary body is to the 
lateral nares what the pineal body is to lateral eyes. 

Bashford Dean exhibited an entire Ctadodus, a unique specimen 
recently collected in the Cleveland shales. The tail is for the first 
time shown, and indicates historically the origin of the ray parts of 
this organ in modern elasmobranchs. 


Nebraska Academy of Sciences.—The annual meeting was 
held December 26 and 27, at Lincoln. Prof. Bessey was Chairman and 
Prof. A. H. Van Vleet, of Peru, Secretary and Treasurer. The fol- 
lowing papers were read: 

Psychology a Science, Dr. D. R. Dungan; Evidences of two Pre- 
morainic Glacial Movements, Prof. G. D. Sweezey; Evolution of the 
Loup Rivers, Dr. L. E. Hicks; Some Notes on the Fringillide of 
Nebraska, D. A. Haggard; The Myriapoda of Nebraska, F.C. Ken- 
yon; The Canyon Flora of Northwest Nebraska, A. F. Woods; Notes 
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on the Flora of the Black Hills of South Dakota, P. A. Rydberg ; 
Notes on Nebraska Phosphates, H. E. Fulmer; Some Notes on Min- 
eral Water from Odell, Nebraska, Rosa Bouton ; Systems of Notation 
in Numbers, Dr. H. E. Hitchcock ; The Flora of Long Pine Canyon, 
Julius Conklin; The Flora of the Sand Hills, Roscoe Pound; A New 
Miocene Rodent, Prof. E. H. Barbour; The Fishes of Nebraska, M. E. 
O’Brien ; Descriptions of Some New Nebraska Orthoptera, L. Bruner ; 
Catalogue of the Orthoptera of Nebraska, L. Bruner ; Notes on the 
Composition of the Lincoln City Gas Supply, Prof. H. H. Nicholson ; 
The Relationship of the Nebraska Flora to That of the Regions Fur- 
ther West, H. S. Clason; The Erysiphez of Crete, W. H. Skinner ; 
The Fresh-Water Algze of Kearney County, Nebraska, Dr. H. Hape- 
man; Some Mexican Lichens, Prof. T. A. Williams. 


Boston Society of Natural History.—November 16.—The 
following paper was read: The Origin of Drumlins, Mr. Warren 
Upham ; Profs. Shaler and Davis also spoke on the Origin of Drum- 
lins. 

December 7.—The following papers were read : Some Indian Quar- 
ries in Arkansas, Mr. Leon S. Griswold; Notes on a New Order of 
Schizomycetes (Bacteria). Specimens were shown with both papers. 

SaMuEL HeEnsuaw, Secretary. 


The Biological Society of Washington.—November 19.— 
The following communications were read: On Certain Minute (para- 
sitic?) Bodies Within the Red Blood Corpuscles, Dr. Theobald Smith ; 
The Topographical Relations of the Excretory Canals of Cestodes, 
Dr. C. W. Stiles; A Walchia from New Mexico, Mr. David White ; 
Some Entomological Factors in the Problem of Country Fences, Mr. 
F. M. Webster ; Comparative Value of Plants in Determining Floral 
Zones, Mr. F. V. Coville. 

December 3.—The following communications were read: The 
Cruise of the U.S. Fish Commission Steamer Albatross in Alaskan 
Waters in 1892, Prof. B. W. Evermann; Some New Grasses, Dr. 
George Vasey; On the Rediscovery of Certain Rare Plants, Mr. J.N. 
Rose; Exhibition of a Complete Series of the Large American Ground 
Squirrels of the Subgenus Otospermophilus, Dr. C. Hart Merriam ; 
The Mathématics of Forest Growth, Dr. B. E. Fernow. 

Freperic A. Lucas, Secretary. 


Anthropological Society of Washington.—November 15.— 
The following papers were read: Singular Copper Objects from 
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Ancient Mounds in Ohio, Mr. Warren K. Moorhead; Geographic 
Nomenclature of the District and Vicinity,a Symposium, Mr. James 
Mooney, Prof. Lester F. Ward, Mr. W. H. Holmes, Mr. W. Hallet 
Phillips, Mr. W. H. Babcock, and Dr. Frank Baker. 

Weston F int, Secretary. 


SCIENTIFIC NEWS. 


Prof. John S. Newberry, Professor of Geology in Columbia Col- 
lege, New York, died at New Haven, December7. He wasborn at Wind- 
sor, Conn., in 1822, and was the descendant of an old and distinguished 
Puritan family. He was graduated from Western Reserve College in 
1846, and from Cleveland Medical College in 1848. After two years’ 
travel and study in Europe he established himself as a physician in 
Cleveland. He returned to his scientific studies, which had long been 
in abeyance, in 1855, when he accepted an appointment as acting 
assistant surgeon in the army, and accompanied, as surgeon and geolo- 
gist, the expedition under Lieutenant R. S. Williamson, U. 8. A., 
which explored the territory lying between San Francisco and the 
Columbia River. In 1857-58 he was attached, in the same capacity, 
to the expedition under Lieutenant J. C. Ives, U. 8. A., which made 
the first exploration of the Colorado River, one of the most important 
of the western territory surveys. Dr. Newberry, in 1859, participated 
in the exploration of the country bordering the upper Colorado and 
San Juan Rivers. During the war of the rebellion Dr. Newberry was 
a member of the United States Sanitary Commission, and directed its 
operations in the Valley of the Mississippi. In 1866 he was appointed 
professor of geology in the School of Mines, Columbia College. In 
1869 he was appointed head of the reorganized Ohio Geological Sur- 
vey, and under his direction the work was vigorously pushed to com- 
pletion. 

Prof. Newberry had probably seen more of the United States from 
a professional point of view than any other of our geologists. He 
will be best known from his work on fossil plants and fossil fishes. 
He was especially conscientious in his comparisons of American with 
European forms of extinct life that came under his observation. Per- 
sonally he was of a rather impetuous temperament, whose strong 
friendships were offset by a spice of irascibility without malice. He 
will be greatly missed from his place in the scientific life of America. 
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Sir Richard Owen died December 18. He was born at Lancaster 
on July 20,1804. He received his early education in his native town, 
and at the age of 20 he began a medical course in the University of 
Edinburgh. He completed his studies in London and Paris medical 
schools. 

When 30 years old he was appointed to the chair of comparative 
anatomy at St. Bartholomew’s Hospital, and two years later he suc- 
ceeded Sir Charles Bell as Professor of Anatomy and Physiology in 
the College of Surgeons. He held the latter place for twenty years, 
leaving it only to take charge of the Department of Natural History 
in the British Museum. 

He had the Cross of the Legion of Honor, was a Chevalier of the 
Prussian Order of Merit, and was one of the eight foreign associates 
of the French Institute. He was created a commander of the Bath 
in 1873, and subsequently was made K.C. B. Sir Richard Owen was ' 
the successor of Cuvier as the leader in the progressive advance of the | 


science of comparative anatomy. He filled up many of the gaps 
unavoidably left by the great Frenchman, which he was enabled to do 
by the opening up of many parts of the world by British commercial 
and colonial enterprise. His contributions to paleontology are even 
more important, his researches having covered regions that Cuvier 
could not in his day reach. Antarctic paleontology was founded by 
him, for South America, South Africa and Australia yielded their 
treasures to him first of all. Besides being an accurate observer and 
describer he was a good systematist, many of the current terms of 
zoology having originated with him. In generalizations of a higher 
grade he was not active; the doctrine of evolution having arrived 
rather late to get that attention from him which its earlier advent 
would have secured. 

Owen was a tall and stalwart man of spare habit. He was charac- 
terized by a mental and physical tenacity, which was exhibited in his 
psychic structure in the great difficulty he experienced in changing 
an opinion he had once formed. He was fond of diplomacy, and 
could dissect an adversary crosswise of the grain in the most bland and 
sympathetic manner imaginable. 


Prof. J. T. Rothrock has resigned from the faculty of the Univer- 
sity of Pennsylvania, and will occupy the position of Secretary of the 
Forestry Commission of Pennsylvania. 


What is an Acquired Character ?—A Correction.—In the 
December number of THe Natura cist, page 1010, occurs about as 
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unfortunate an error in proof-reading as could have been made. The 
sentence “ I must confess my inability to see why this variation is not 
qualitative as well,” is put in quotation marks, as if it were credited to 
Weismann. The sentence is my own, and would doubtless be indig- 
nantly repudiated by the great apostle of Neo-Darwinism, as it is flatly 
Neo-Lamarckian in fact. 

In explanation I will simply add that I did not read the proof. 
The original manuscript in my possession is correct, although I am 
not positive that the typewritten copy forwarded to Tur NATURALIST 
is not at fault.—C. C. Nurrine. 
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Record of North American Zoology. 


RECORD OF NORTH AMERICAN ZOOLOGY. 
(Continued from Vol. XX VI, p. 798.) 


Grore, A. R.—[Validity of ] Halisidota trigona. Can. Ent., xxiii, 
109, 1891. 

Grote, A. R.—Note on Graphiphora Hubn. Can. Ent., xxiii, 101, 
1891. 

Grote, A. R.—The male genitalia and the subdivisions of Agrotis. 
Can. Ent., xxiii, 147, 1891. 

Grote, A. R.—Halisidota trigona. Can. Ent., xxiii, 201, 1891.— 
Validity of. 

Grote, A. R.—On Catocala flebilis and C. fratereula. Can. Ent. 
xxiii, 281, 1891. 

Grote, A. R.—Agrotis subgothica. Can. Ent., xxiii, 202, 1891.— 
Reply to Tutt. 

Grote, A. R.—An explanation. Can. Ent., xxiv, 17, 1892.—Reply 
to certain criticisms of J. B. Smith, as to arrangement of Heterocera. 

Grore, A. R.—Remarks on Prof. John B. Smith’s revision of the 
genus Agrotis. Can. Ent., xxiii 45, 1891. 

Howarp, L. O.—The larger corn stalk borer. Insect Life, iv, 95, 
1891.—Diatrea saccharalis. 

Hupson, G. H.—A new species of Cerura. Can. Ent., xxiii, 197, 
1891. 

Hurst, G. D.—Prof. J. B. Smith’s List of Lepidoptera. Can. Ent., 
xxiv, 74, 1892. 

Hust, G. D.—New species of Pyaalide. Can. Ent., xxiv, 59, 
1892.—15 sp., Ocala and Chipeta, nn. gg. 

Kex.icort, D. S.—Notes on two borers injurious to the Mountain 
Ash.—Podoseiia syringe, Zeuzophora semifuneralis. 

Ketuicort, D. §.—Notes on the Ageride of Central Ohio. Can. 
Ent., xxiv, 42, 1892. 

Kexuicorr, D. §.—[Tortricid feeding on Silphium perfoliatum]. 
Can. Ent., xxiii, 218, 1891. 

Lintner, J. A.—[An onion pest, Agrotis ypsilon]. Can. Ent., 
xxiii, 220, 1891. 

Lintner, J. A.—On the eye-spotted bud-moth ( Tmetocera ocellaria), 
in Western New York. Can. Ent., xxiii, 231, 1891. 
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Lintner, J. A.—On some of our Orgyias. Can. Ent., xxiii, 232 
1891. 

Lyman, H. H.—Pamphila manitoba (Scud.) and its varieties. 22 
Rep. Ent. Socy. Ontario, 1891, 27. Can. Ent. xxiv, 57, 1892. 

Morratt, J. A.—A microscopical examination of an unexpanded 
wing of Callosamia promethea. 22 An. Rep. Entom. Socy. Canada, 
32, 1891. 

Morrart, J. A.—Additions to the Canadian list of Microlepidop- 
tera. Can. Ent., xxiii, 167, 1891. 

Morratt, J. A.— Melitta phaeton [in Ontario]. Can. Ent., xxiv, 
18, 1892. 

Morratt, J. H.—Petrophora silaciata. Can. Ent., xxiv, 18, 1892. 
—Distribution and varieties. 

NeEuMOGEN, B.—About Pseudohazis and its variations. Can. Ent., 
xxiii, 145, 1891. 

Osporn, H. and Gossarp, H. A.—The clover-seed caterpillar 
(Grapholitha interstinctana Clem.). 22 Rep. Ent:Soc. Ontario, 74, 
1891. Insect Life, iv, 56, 1891. 

Osporn, H.—Asopia farinalis as a clover pest. Can. Ent., xxiii, 
283, 1891. 

Packarp, A. S.—Notes on some points in the external structure and 
phylogemy of Lepidopterous larve. Proc. B. 8. N. H., xxv, 82, 1891. 

Patton, W. H.—Aphidivorous habits of Teniseca tarquinius (Fabr.) 
Grote. Can. Ent., xxviii, 66, 1892. 

Rivey, C. V.—A new herbarium pest. Insect Life, iv, 108, 1891.— 
Carphoxera ptelearia n. g. and sp. Geometride. 

Smiru, J. B.—Contributions toward a monograph of the Noctuide 
of Temperate North America.—Revision of Homohadena, Grote. 
Proc. U.S. Nat. Mus., xiii, 397, 1891.—H. deserta nov. 

Situ, J. B.—Contributions, ete., Revision of the species of Hadena 
referable to Xylophasia and Luperina, ]. c, p. 407, 1891.—X. cogitata, 
alticola, nigrior, antennata, centralis, are new. 

Smiru, J. B.—Remarks on the classification of the Lepidoptera. 
Can. Ent., xxiii, 245, 1891. 

Situ, J. B.—Notes on blackberry borers and gall makers. Insect 
Life, iv, 27, 1891. 22 Rep. Ent. Soc. Ontario, 52, 1891.—Bembecia. 

Smiru, J. B.—Limenitis arthemis, etc. Can. Ent., xxiii, 104, 1891. 

Smiru, J. B.—The squash borer, Mellitia cucurbite, and remedies 
therefor. 22 Rep. Ent. Soc. Ontario, 55, 1891. Insect Life, iv, 30, 
1891. 
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Smiru, J. B.—Halisidota trigona Grt. Can. Eni., xxiii, 158, 1891. 

Smirn, J. B.—Prof. J. B. Smith’s List of Lepidoptera. Can. Ent., 
xxiv, 103, 1892—Reply to H. G. Dyar. 

TownsEND, C.. H. T.—Chilo saccharalis in New Mexico. Insect 
Life, iv, 24,1891. 22 Rep. Ent. Soc. Ontario, 50, 1891. 

Turt, J. W.—Agrotis subgothica Harr. Can. Ent., xxiii, 159, 1891. 

Van Duzer, E. P.—List of the Macro-Lepidoptera of Buffalo and 
vicinity. Bull. Buff. Soc. N. H., v. 105, 1891. 

Wesstrer, F. M.—Some studies of the clover hay worm, Asopia 
costalis. Insect Life, iv, 121, 1891. 

Winn, A. F.—Some rare Lepidoptera taken near Montreal. Can. 
Ent., xxiii, 96, 1891. 

Wricut, W.G.—Getting butterfly eggs. Can. Ent., xxiv, 70, 1892. 


DIPTERA. 


Atwoop, W. B.—A note on remedies for the horn fly. 22 Rep. Ent. 
Socy. Ontario, 83, 1891. Insect Life, iv, 68, 1891. 

Curtis, C.—Oxwarble in the United States. Jour. Comp. Med. 
and Veterin. Archives, June, 1891. 

CoquiLuett, D. W.—Revision of the Bombylid genus Aphcebantus. 
W. A. Scientist, vii, 254, 1891. 

CoquiLLeTT, D. W.—New Bombylidz of the group Paracosomus. 
W. A. Scientist, vii, 219. 

CoquittettT, D. W.—Revision of the Bombylid genus Epacmus 
(Leptochilus). Can. Ent., xxiv, 9, 1892.—2 n. sp. 

CoquitieTT, D. W.—New Bombylide from California. W. A. 
Scientist, vii, 197, 1891. 

GarMAN, H.—An undescribed larva from Mammoth Cave. Bull. 
Essex Inst., xxiii, 136, 1891.—Near Sciara. 

Ketuicortr, D. S.—Note on the horn fly in Ohio. Insect Life, iv, 
35, 1891. 22 Rep. Ent. Soc. Ontario, 59, 1891. 

Lintyer, J. A.—The pear midge (Diplosis pyrivora) in New York. 
Can. Ent., xxiii, 223, 1891. 

Smita, J. B.—Notes on blackberry borers and gall makers. Insect 
Life, iv, 27, 1891.—Cecidomyid. 

Situ, J. B.—Habits of Volucella fasciator. Can. Ent., xxiii, 242, 
1891. 

Snow, W. A.—The moose-fly—a new Hematobia. 22 Rep. Ent. 
Soe. Ontario, 96, 1891. 
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TowNsEND, C. H. T.—Notes on North American Tachinide with 
descriptions of new genera and species—Paper V. Can. Ent., xxiv, p. 
64, 1892.—8 n. sp. 

Townsenp, C. H. T.—A Tachinid bred from a‘ chrysalis. Can. 
Ent., xxiii, 206, 1891.— Meigenia websterii nov. 

TownsEnD, C. H. T.—Notes on North American Tachinide, with 
descriptions of new genera and species.—Paper V. Can. Entom. xxiv, 
p- 76, 1892.—Clistomorpha, n. g. 

TownsEnD, C. H. T.—Description of a Muscid bred from swine 
dung, with notes on two Muscid genera. Can. Ent., xxiii, 152, 1891. 
—Lists of Cordylura and Cleigastra. 

Weep, H. E.—The natural habitat of the serew-worm. Can. Ent., 
xxiii, 243, 1891. 
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